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FIGURE 1 



Hi 



ACTGCACCTCGGTTCTATCGATTGAATTCCCCGGGGATCCTCTAGAGATCCCTCGACCTCGA 

CCCACGCGTCCGGGCCGGAGCAGCACGGCCGCAGGACCTGGAGCTCCGGCTGCGTCTTCCCG 

CAGCGCTACCCGCCATGCGCCTG.CCGCGCCGGGCCGCGCTGGGGCTCCTGCCGCTTCTGCTG 

CTGCTGCCGCCCGCGCCGGAGGCCGCCAAGAAGCCGACGCCCTGCCACCGGTGCCGGGGGCT 

GGTGGACAAGTTTAACCAGGGGATGGTGGACACCGCAAAGAAGAACTTTGGCGGCGGGAACA 

CGGCTTGGGAGGAAAAGACGCTGTCCAAGTACGAGTCCAGCGAGATTCGCCTGCTGGAGATC 

CTGGAGGGGCTGTGCGAGAGCAGCGACTTCGAATGCAATCAGATGCTAGAGGCGCAGGAGGA 

GCACCTGGAGGCCTGGTGGCTGCAGCTGAAGAGCGAATATCCTGACTTATTCGAGTGGTTTT 

GTGTGAAGACACTGAAAGTGTGCTGCTCTCCAGGAACCTACGGTCCCGACTGTCTCGCATGC 

CAGGGCGGATCCCAGAGGCCCTGCAGCGGGAATGGCCACTGCAGCGGAGATGGGAGCAGACA 

GGGCGACGGGTCCTGCCGGTGCCACATGGGGTACCAGGGCCCGCTGTGCACTGACTGCATGG 

ACGGCTACTTCAGCTCGCTCCGGAACGAGACCCACAGCATCTGCACAGCCTGTGACGAGTCC 

TGCAAGACGTGCTCGGGCCTGACCAACAGAGACTGCGGCGAGTGTGAAGTGGGCTGGGTGCT 

GGACGAGGGCGCCTGTGTGGATGTGGACGAGTGTGCGGCCGAGCCGCCTCCCTGCAGCGCTG 

CGCAGTTCTGTAAGAACGCCAACGGCTCCTACACGTGCGAAGAGTGTGACTCCAGCTGTGTG 

GGCTGCACAGGGGAAGGCCCAGGAAACTGTAAAGAGTGTATCTCTGGCTACGCGAGGGAGCA 

CGGACAGTGTGCAGATGTGGACGAGTGCTCACTAGCAGAAAAAACCTGTGTGAGGAAAAACG 

AAAACTGCTACAATACTCCAGGGAGCTACGTCTGTGTGTGTCCTGACGGCTTCGAAGAAACG 

GAAGATGCCTGTGTGCCGCCGGCAGAGGCTGAAGCCACAGAAGGAGAAAGCCCGACACAGCT 

GCCCTCCCGCGAAGACCTGTAATGTGCCGGACTTACCCTTTAAATTATTCAGAAGGATGTCC 

CGTGGAAAATGTGGCCCTGAGGATGCCGTCTCCTGCAGTGGACAGCGGCGGGGAGAGGCTGC 

CTGCTCTCTAACGGTTGATTCTCATTTGTCCCTTAAACAGCTGCATTTCTTGGTTGTTCTTA 

AACAGACTTGTATATTTTGATACAGTTCTTTGTAATAAAATTGACCATTGTAGGTAATCAGG 

AGGAAAAAAAAAAAAAAAAAAAAAAAAGGGCGGCCGCGACTCTAGAGTCGACCTGCAGAAGC 

TTGGCCGCCATGGCCCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCA 



ATCAATGTATCTTATCATGTCTGGATCGGGAATTAATTCGGCGCAGCACCATGGCCTGAAAT 

AACCTCTGAAAGAGGAACTTGGTTAGGTACCTTCTGAGGCGGAAAGAACCAGCTGTGGAATG 

TGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAGCATGC 
ATCTCAATTAGTCAGCAACCCAGTTTT / 



FIGURE 2 



xsubunit 1 of 1, 353 aa, 0 stop 
><MW: 38192, pl : 4 .53, NX(S/T): 2 
MRLPRRAALGLLPLLLLLPPAPEAAKKP' 



PAEAEATEGES PTQLPSREDL 



CVRKNENCYNTPGSYVCVCPDGFEETEDACVP 

Signal peptide: 

amino acids 1-24 

N-glycosylation sites. 

amino acids 190-194 and 251-255 

Glycosaminoglycan attachment sites. 

amino acids 149-153 and 155-159 

CAMP- and cGMP- dependent protein kinase phosphorylation site 
amino acids 26-30 site. 

Casein kinase II phosphorylation sites 

amino acids 58-62, 66-70, 86-90, 197-201, 210-214 255 2 sc , QC 

and 349-353 ' 255 " 259 ' 295-299, 339-343 

Tyrosine kinase phosphorylation site. 

amino acids 303-310 

N-myristoylation sites. 

amino acids 44-50 54-sn c -> „ 

313-319 ' ' 81 " 87 ' 15 °- 156 ' 158 "^' "4-170. 252-258 and 

Aspartic acid and asparagine hydroxylation site. 

amino acids 308-320 

EGP-like domain cysteine pattern signature. 

amino acids 166-178 



Leucine zipper pattern. 

amino acids 94-116 



FIGURK 3 



CG^CCGCCGCAGGAGGAGAGCcl^ 

TAGGATTTGAAHAaniTaTPPTP * J£±L™ CGATGCTCACCAGGCAAGAGTACTCA 



TCAGTTGTTCAAGTTGGTTTCCCATG^rcTT?paaaa^a^^aS^^^^^^^^^^^ < ^ < ^^^ t ^^ 
H?^Z^T?^? ,, ^^^^^^^^^^^^^A^G^^A^C^^^^^^^^^^aa^^a*n^^^^n'»^3^^™^^?Z 



TACCCCACGATGTATGAATGGTGGACTTTGTG 

rTACACCAAGTTCATAGCCTTTGTTAACCT 
lCACTTAAGAATACTGGCCTGAATTTTATT 

:tcttccttttaagttttctaagtacgtct 
tcaggttaaaattttcagtgtgtag^ 



ACACGCCTTCACTTAAAAAGGCCGAGC 

^GTTACAC 

m „ TACACTl, 



ATTAGCT 



ttaccattattco^ 
^caatataata^?^ 



tggcttgaagcaatataatatatt^ 
^tgtttgtatgta^aa^^ 

AAAAAAAAAAAAAA A Aan a a a ^ AG _I TTTTGGAAAAAAAAA AAAAAA 



CGCCATGGCCCAACTTGTTTATTGCAGCTTATAATG 



GCGGCCGCGACTCTAGAGTCGACCTGCAGAAGC 



TTGGC 



HGJJBE4 

></usr/ S e q db2/s s t/ DH A/Dnasaqs.mi„/s s .D N A33094 
xsubunit 1 of 1, 379 aa, 0 stop 

><MW: 41528. pi : 7.97, HX (S/T) • 2 

MAPPTfflJFRKAQQRMPAIPVMIHSMNFTWQAAGQAEYFYEFLSLRSIJ^KG^MA^PTVWVP^LIj 

================== 

======= 



Signal peptide: 

amino acids 1-28 

N-glycosylation site. 

amino acids 88-92, 245-249 

Casein kinase II phosphorylation site, 
amino acids 319-323 

Tyrosine kinase phosphorylation site. 

amino acids 3 70-378 

N-myristoylation sites. 

amino acids 184-190, 185-191, 189-195, 315-321 

ATP/GTP-binding site mo tif A (P-loop) . 

amino acids 285-293 

EGF-like domain cysteine pattern signature. 

aMn0 ^ 198 - 210 ' 262-274, 294-306, 32S-33, 



FIGURES 

tccagtcttgggaacgtactgggac^^^^ 

GGCATGGTGGATCCAGACATGA^^^ 

TGGAGGTGCATGAGGACTTCTTCCTA^^^ 
CTTGGGAGGCCAGAGAGAtSS^ 



-tgggatccaggctaagggccggc 

-GACAGAGCCCGGGGCGCAGGCGG 
^GCGCCCCGCCTGGGAGCCGCGG 
IGACGGGGCAGGGCCTGGCCTGGG 
^CTCAAGACTACCAAAGCCAGGAC 
JTATTCTTTTTTTTTTTTTTTTAG. 
CCCATCAGGGCTCACTGTAACCTi 

TAATTTTTGTATTTTTTGTAAAC ^Arr^^^^^^m^^^^^^^^^^^^^GCACCACACCTGGC 



ACTGCACCCAGCCCTGTATTCTTATTOT^ 

taaaaccaaagtattgataaaaaaSaI TTCAGATATTTATTTTTC ttttcactgttttaaaa 



FIGURE 6 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA33223 
xsubunit 1 of 1, 164 aa, 1 stop 
><MW: 18359, pi: 7.45, NX(S/T): 1 

MWRCPLGLLLLLPLAGHLALGAQQGRGRRELAPGLHLRGIRDAGGRYCQEQDLCCRGRADDC 

ALPYLGAICYCDLFCNRTVSDCCPDFWDFCLGVPPPFPPIQGCMHGGRIYPVLGTYWDNCNR 
CTCQENRQWHGGSRHDQSHQPGQLWLAGWEPQRLLGHDPG 

N-glycosylation site. 

amino acids 78-82, 161-165 

Casein kinase II phosphorylation site. 

amino acids 80-84, 117-121, 126-130, 169-173, 205-209, 296-300 
411-415 

N-myristoylation site. 

amino acids 21-27, 39-45, 44-50, 104-110, 160-164, 224-230, 
269-275, 378-384, 442-448 

Amidation site. 

amino acids 26-30, 318-322 



Eukaryotic thiol (cysteine) proteases histidine active site 

amino acids 398-409 



FIGURE 7 

AGGCTCCTTGGCCCTTTTTCCACAGCAAGCTTNTGCNATCCCGATTCGTTGTCTCAAATCCA 

ATTCTCTTGGGACACATNACGCCTGTCCTTTNGCCCCAGAACCTGCTGTCTTGTACACCCAC 

CAGCAGCAGGGCTGCCGCGNTGGGCGTCTCGATGGTGCCTGGTGGTTCCTGCGTCGCCGAGG 

GNTGGTGTCTGACCACTGCTACCCCTTCTCGGGCCGTGAACGAGACGAGGCTGGCCCTGCGC 

CCCCCTGTATGATGCACAGCCGAGCCATGGGTCGGGGCAAGCGCCAGGCCACTGCCCACTGC 

CCCAACAGCTATGTTAATAACAATGACATCTACCAGGTCACTCCTGTCTACCGCCTCGGCTG 

CAACGACAAGGAGATCATGAAGGAGCTGATGGAGAATGGCCCTGTCCAAGCCCTCATGGAGG 

TGCATGAGGACTTCTTCCTATACAAGGGAGGCATCTACAGCCACACGCCAGTGAGCCTTGGG 
AGGCCAGAGAGATACCGCCGGCATGGGACCCACTCAG 



FIGURES 

GCTGCTTGCCCTGTTGATGGCAGGCTTGGCCCTGCAGCCAGGCACTGCCCTGCTGTGCTACT 

CCTGCAAAGCCCAGGTGAGCAACGAGGACTGCCTGCAGGTGGAGAACTGCACCCAGCTGGGG 

GAGCAGTGCTGGACCGCGCGCATCCGCGCAGTTGGCCTCCTGACCGTCATCAGCAAAGGCTG 

CAGCTTGAACTGCGTGGATGACTCACAGGACTACTACGTGGGCAAGAAGAACATCACGTGCT 

GTGACACCGACTTGTGCAACGCCAGCGGGGCCCATGCCCTGCAGCCGGCTGCCGCCATCCTT 

GCGCTGCTCCCTGCACTCGGCCTGCTGCTCTGGGGACCCGGCCAGCTATAGGCTCTGGGGGG 

CCCCGCTGCAGCCCACACTGGGTGTGGTGCCCCAGGCCTCTGTGCCACTCCTCACAGACCTG 

GCCCAGTGGGAGCCTGTCCTGGTTCCTGAGGCACATCCTAACGCAAGTCTGACCATGTATGT 

CTGCACCCCTGTCCCCCACCCTGACCCTCCCATGGCCCTCTCCAGGACTCCCACCCGGCAGA 

TCAGCTCTAGTGACACAGATCCGCCTGCAGATGGCCCCTCCAACCCTCTCTGCTGCTGTTTC 

CATGGCCCAGCATTCTCCACCCTTAACCCTGTGCTCAGGCACCTCTTCCCCCAGGAAGCCTT 

CCCTGCCCACCCCATCTATGACTTGAGCCAGGTCTGGTCCGTGGTGTCCCCCGCACCCAGCA 

GGGGACAGGCACTCAGGAGGGCCCAGTAAAGGCTGAGATGAAGTGGACTGAGTAGAACTGGA 

GGACAAGAGTCGACGTGAGTTCCTGGGAGTCTCCAGAGATGGGGCCTGGAGGCCTGGAGGAA 

GGGGCCAGGCCTCACATTCGTGGGGCTCCCTGAATGGCAGCCTGAGCACAGCGTAGGCCCTT 
AATAAACACCTGTTGGATAAGCCAAAAAAA 



FIGURE 9 

MTHRTTTWARRTSRAVTPTCATPAGPMPCSRLPPSLRCSLHSACCSGDPASYRLWGAPLQPT 
LGWPQASVPLLTDLAQWBPVLVPEAHPNASLTMYVCTPVPHPDPPMALSRTPTRQISSSDT 

Signal peptide: 

amino acids 1-47 

N-glycosylation site. 

amino acids 31-35, 74-78, 84-88 

Casein kinase II phosphorylation site. 

amino acids 22-26, 76-80 

N-myristoylation site. 

amino acids 56-60 



Amidation site. 

amino acids 70-74 



FIGURE 10 

CCCACGCGTCCGAACCTCTCCAGCGATGGGAGCCGCCCGCCTGCTGCCCAACCTCACTCTGT 

GCTTACAGCTGCTGATTCTCTGCTGTCAAACTCAGTACGTGAGGGACCAGGGCGCCATGACC 

GACCAGCTGAGCAGGCGGCAGATCCGCGAGTACCAACTCTACAGCAGGACCAGTGGCAAGCA 

CGTGCAGGTCACCGGGCGTCGCATCTCCGCCACCGCCGAGGACGGCAACAAGTTTGCCAAGC 

TCATAGTGGAGACGGACACGTTTGGCAGCCGGGTTCGCATCAAAGGGGCTGAGAGTGAGAAG 

TACATCTGTATGAACAAGAGGGGCAAGCTCATCGGGAAGCCCAGCGGGAAGAGCAAAGACTG 

CGTGTTCACGGAGATCGTGCTGGAGAACAACTATACGGCCTTCCAGAACGCCCGGCACGAGG 

GCTGGTTCATGGCCTTCACGCGGCAGGGGCGGCCCCGCCAGGCTTCCCGCAGCCGCCAGAAC 

CAGCGCGAGGCCCACTTCATCAAGCGCCTCTACCAAGGCCAGCTGCCCTTCCCCAACCACGC 

CGAGAAGCAGAAGCAGTTCGAGTTTGTGGGCTCCGCCCCCACCCGCCGGACCAAGCGCACAC 

GGCGGCCCCAGCCCCTCACGTAGTCTGGGAGGCAGGGGGCAGCAGCCCCTGGGCCGCCTCCC 

CACCCCTTTCCCTTCTTAATCCAAGGACTGGGCTGGGGTGGCGGGAGGGGAGCCAGATCCCC 

GAGGGAGGACCCTGAGGGCCGCGAAGCATCCGAGCCCCCAGCTGGGAAGGGGCAGGCCGGTG 

CCCCAGGGGCGGCTGGCACAGTGCCCCCTTCCCGGACGGGTGGCAGGCCCTGGAGAGGAACT 

GAGTGTCACCCTGATCTCAGGCCACCAGCCTCTGCCGGCCTCCCAGCCGGGCTCCTGAAGCC 

CGCTGAAAGGTCAGCGACTGAAGGCCTTGCAGACAACCGTCTGGAGGTGGCTGTCCTCAAAA 

TCTGCTTCTCGGATCTCCCTCAGTCTGCCCCCAGCCCCCAAACTCCTCCTGGCTAGACTGTA 

GGAAGGGACTTTTGTTTGTTTGTTTGTTTCAGGAAAAAAGAAAGGGAGAGAGAGGAAAATAG 

AGGGTTGTCCACTCCTCACATTCCACGACCCAGGCCTGCACCCCACCCCCAACTCCCAGCCC 
CGGAATAAAACCATTTTCCTGC 



FIGIJRF. 1 1 

™ QNAR „ EGWFMftPTRWRPRQMESRQMQREMpiKRLyoGQLpp 

VGSAPTRRTKRTRRPQPLT 

Signal peptide: 

amino acids 1-22 



N-glycosylation site. 

amino acids 9-13, 126-130 



CAMP- and oGMP-dependent p rot .i„ klnase phosphorylation si, 

amino acids 60-64 



O 

jjj Casein kinase II phosphorylation site. 

if! amino acids 65-69 

iu 

it 

Q Tyrosine kinase phosphorylation site. 

yl amino acids 39-48, 89-97 

I 3 ! 

rt 

P[ N-myristoylation site. 

amino acids 69-75, 188-194 

Amidation site. 

amino acids 58-62 



HBGF/FGF family signature. 

amino acids 103-128 



HGURE_12 

CATACGCCCTCAGGACGTTC^ 0 ^^^^^ 
CATTTTGATTTTGCTGTTTAT^ 

TTCCGTAGTTCAGAAATGGGCCTACAGACCapaJ™^ TTCCCACCACATTGTATTTTAT 
GAAGTCTTGGCTTATC^TTCCrT^^^ CAAAGTGGCC ^GCCATGGGGCTTTTTTCCT 

CTAGTGTGTGCCGCTGC^CAGGAA^TG^ 

cctcttgggatcccggaggScta^^^^ 



TGC 



aatattcagaccat?^^^ 



atatatcccttcatctctcaacg^^^ 



GAACGGCTGGATATATCCA 
CCAACCTGAAGCAGCTC 



iff 



CCTCTCTTCACCCCAGCCCCAA< 



TCCAAACCCTAGCAGAAGCTAC. 



•GTACAGCTTCTCCGACCACT 



CTGACTGGGATGGCAGAGAA^gIg?^^^^ 

cattttgtgaatgataS?^^^^ 

-CCCGATCCACCTATCGGATT 



CAGCCTCCCACCCTCTCTAT 



CGTCCCACAGCATGGGCTCJ^ 
GTGCTGGTGGTCTTGCTCAGCGTCT^^^^ 
CCAGAAGTGGAAATACAACCGGG^^ 
A GGACAACTCCATCCTGGAGATG*^^^^ 

^ctccttaaaggagatttcagactg^ta? 0 ^ 0 ^^ cagatcgtct ccttaaataacgat 

CACAGACTGCCATATCCCCAA^^^ 




HGURE_13 

^THLIRLYLQDN^ 

amino acids 1-42 
Transmembrane domain: 
amino acids 542-561 
N-gly C osylation site. 

amino acids 202-206, 298-302, 433-437 591 « = c 

- . , . ' • 3J 4J7 ' 521-525, 635-639, 649-653 

Casern kinase II phosphorylation site 

amino acids 204-208, 407-411, 527-531, 593-597, 598-602 651 655 
Tyrosine kinase phosphorylation site. 

amino acids 319-328 
N-myristoylation site. 

amino acids 2-8, 60-66, 149-155 91. o-, Q ™ 

522-528 = ac cc , 213-219, 220-226, 294-300, 

528, 545-551, 633-639 

Amidation site, 

amino acids 581-585 
Leucine zipper pattern. 

amino acids 164-186 

amino acids 39-50 



HGURE14 





^GTGTGTAAATG^Sg^^ 
CGTGCAC^<^ Tc ^JSc^ 

actactgctoctgc^ccot^^ 

AGCAGGACCMGGC^GaS 



GTGTCAACATGGACAGA' 



CAAAATTGGACTCT^ 
GCCAGTGCTTTn:aar^n™7i,I- ^ 



TGGATTACTGCCTGC 



TCTGCCAGTGCTCAGAAGG 



TGAGTGACCATGGTTGTGAA' 



GCCAGTGCTTTGAAGG' 



^CTGAAGGCCCaSS^ 



'CTTCC 
TACTCCT 
^CGTGTG 



rGTGTTA 



acatgaaa^S^^ 

C^GAAGGGGcS£S^^ C ?™^ 



^GAAGGGGCCAGGCCCCTTTr™™^-^^^^^ 

acgtctccgagtgggc™™™^^^ 

^^TAAGTGaIS 
CAGGGGAACTGCciWcGOT^ 



m 

i in 



EIGIJRE15 

CAHFCINIPGSYVCRCKQGYI^S^ 

^gkrcvavdycaseLgc^^^ 



GSKSLGEENFEWKQFVT- 



?DEKTCTR INYCALNKPGC 



gitmyavgvgkaieeelqeiaseptmS^v«2^™^ ivftdg ^ qddvsew askaka^ 

amino acids 1-23 
N-glycosylation site, 

amino acids 221-225 

CAMP- and cGMP-dependent protein kinase phosphorylafcion ^ 

ammo acids 115-119, 606-610, 892-896 
Casein kinase II phosphorylation site. 

amino acids 49-5"? no 10 o „ ~ „ 

H8-122, 149-153, 176-180, 223-227 243-247 

= , 673 . 677 , 706 . 710 ; J- 

N-myristoylation site. 

«lno acids 13 3-139, 253 - 264 , 299 . 305- 340 _ 34 

639-645, 690-696, 75 2 -758, 792-798 494-500, 
Amidation site. 

amino acids 314-318, 560-564, 601-605 

Aspartic acid and asparagine hydroxylation site 

^z^:;r 294 ~ 306 ' 335 - 347 - 376 - 388 - — — 



FIGURE 16 

ATCCCAGCCATGGGAGGTGCCCTTTGTGATGTGGTTCTTCAAACAGAAAGAA^A^GAGGATC 
^TGX^CCXACATCAATGGGGXCACAACAAGCAAA CCTGGAGTA™" C 
^CCTCCCGGAACCTGTCCCTGCGGC^^ 

TAGAACTCAATGTACTGGTTCCTCCAGCTCCTCCATCCTGCCGTCTCCAGGGTGTGCCPCaT 

= gcaaacg T gaccc TC agc T gcc A g T c T ccaaggag T aagcc~ 

GTG^TCOGCAGC^TCCTTCCAGACTTTCTTTGCACCAGCATTAGATGTC^^ 

AGTGGTTGCTGGAGCTGTTGTGGGTACCCTGGTTGGACTGGGGTTGCTGGCTGGGCTG^TCC 
ATTGCTCCCCGGACCCTGCCCTGGCCCAAGAGCTCAGACACAATCTCCAAGAATGGGACCCT 



TTCCTCTGTCACCTCCGCACGAGO 



TGACCCCCACGCCCAGTCTCTCCAG 



CCTCCGGCCACCCCATGGCCCTCCCAGGCC 



:CTGGTGCAT 

!CCAGGCCCTGCCCT CACCAAGACTGCCCACGACAr a T 
^GGCCCACCCTCAACCAATATCC^ 

CATGGGTGCTGTGCCTGTGATGGTGCCTGCCCAGAGTCAAGCTGGCTCTCTGGTATGATGAC 
AGA^^ CTCTTT ^ CTA ^^ ATTT ^^ TCTCTCC ^ CCTAT ^ G ^ TCAC ^^^^^AC 
AGAGGCCTGAGTCATGGGAAAGAGTCACACTCCTGACCCTTAGTACTCTGCCCCCA^CCTCTC 

^pp^^^^^^^ < ^^ t ^^^^^^^^^^ t ^ < ^ GG< ^ < ^ G ^^^^ < ^GTCACTGAGTCTCCCA^GC 
CCCCTTGATCTGTACCCCACCCCTATCTAACACCACCCTTGGCTCC^^ 

™*™cctgtcaggc T ggc^^^ 



FIGTTRF. 

HISLPGPLVTHLLRFLFLGLSALAPPSRAQLQLHLPANRLQAVEGGEWLPAWYTLHGEVSS 

MGAVP VMVPAQS QAGS L V *^«*GVSSSGLSR 
Signal peptide: 
amino acids 1-2 9 

Transmembrane domain: 

amino acids 245-267 

N-glycosylation site. 

amino acids 108 -li a . 169 _ 173 . 213 . 217 . 236 _ 240 _ 307 _ 311 
N-myristoylation site. 

amino acids 90-96, 167-173, 220-226, 231-237, 252-258 256 
262-268, 308-314, 363-369, 364-370 

Profcaryotic mem brane lipoprotein li pid attachment site. 

ammo acids 164-175 



FIGURE IK 

tttgtgaagatgataIS^^ 

TAGATAATGTCTGTAT^^^ 

TATAATTACATATATAG^ 
CTATCTCAGCCAAGGA^ 

ACATCTTACAAAACTCATGCAC^^^ 
AAAAGACCA^G^^^ 

TCATATAACATGAAAcSaTTCA^CTC^ 
TCCAAAGAGAAAAGCTGCATATGATTrAa^A?™*^ 

agagtattggtcctttg^ 



acccacattatatgaacttgaaaaaa^ 

ggtataggagtctatgtgcatt^a^tScS^^ 
tcagagggctgtgagctgacatactcaaat^^^ 



GATA 



GACACATTTTGCAATTTTGA^ 

taggatacagI?a^^ 



tttccaggg^a?g^^^^ 

GTGGATAATTACAACTO rar ^ a ^ ^ ,?JJ? TTTTGGATGTTTAAGG £AAACATAGAGAATG 
TGACTCATCAA^TTATCCA^TT 

GTTTATGCTATAGGAACTGTAGATAA^A^GGTA^A^TTATrTa ^ 



CTCAGGAGTGATATCACTGrArrr™^^ 

====== 




Signal peptide 
amino acids 1-19 
Transmembrane domain : 

amino acids 430-450, 465-486, 499-513, 535-549, 573-593, 619-636 
648-664 

N-glycosylation site. 

amino acids 15-19, 21-25, 64-68, 74-78, 127-131, 177-181 
188-192, 249-253, 381-385, 395-399 
Glycosaminoglycan attachment site, 
amino acids 4 9-53 

CAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 360-364 

Casein kinase II phosphorylation site. 

amino acids 54-58, 68-72, 76-80, 94-98, 135-139, 150-154 
155-159, 161-165, 181-185, 190-194, 244-248, 310-314, 325-329,' 
346-350, 608-612 

Tyrosine kinase phos phorylation-si-te. . 

amino acids 36-44, 669-677, 670-678 
N-myristoylation site. 

amino acids 38-44, 50-56, 52-58, 80-86, 382-388, 388-394 
434-440, 480-486, 521-527 

Aspartic acid and asparagine hydroxylation site. 

amino acids 75-87 



FIGURE 20 

TGGAAACATATCCTCCCTCATATGAATATGGATGGAGACTACATAAATATATTTCCAAAGNG 

AAAAGCCGGCATATGGATTCAAATGGCAATGTTGCAGTTGCATTTTTATATTATAAGAGTAT 

TGGTCCCTTTGCTTTCATCATCTGACAACTTCTTATTGAAACCTCAAAATTATGATAATTCT 

GAAGAGGAGGAAAGAGTCATATCTTCAGTAATTTCAGTCTCAATGAGCTCAAACCCACCCAC 

ATTATATGAACTTGAAAAAATAACATTTACATTAAGTCATCGAAAGGTCACAGATAGGTATA 

GGAGTCTATGTGGCATTTTGGAATACTCACCTGATACCATGAATGGCAGCTGGTCTTCAGAG 

GGCTGTGAGCTGACATACTCAAATGAGACCCACACCTCATGCCGCTGTAATCACCTGACACA 

TTTTGCAATTTTGATGTCCTCTGGTCCTTCCATTGGTATTAAAGATTATAATATTCTTACAA 

GGATCACTCAACTAGGAATAATTATTTCACTGATTTGTCTTGCCATATGCATTTTTACCTTC 
TGGTTCTTCAGTGAAATTCAAAGCACCAGGA 



# 



FIGIJKF. 21 



CGIGCACACXXSTGO^^ 

CAGAGGCTTTCTTCCACTCTCT^TTC^ 
AGGACCTCAGGGGCCACTTGGA^cS^ 



GACCCATTTGGGCTTGTCACCGGAPTrr-^^r.0^^ A GGAGACCGACAGCATG 

GAGACCATGCCCGGGCCTCT^SrS^^ CCGTGAGGAGTC CCAGCTTTGAGAAGTAACT 

gttgtacatattcagag^ 

CATAACATTGTAAGCCTG^ 



GGTTGCTGGACAAGCTGCTGCACTGTCT^^^ 

tcacttcctttggaaaaa^ 

CCCAGGAGCAfirrV^^,™™^^ 



CC ^ GGAGG ^^ 

rGGGAATTGATCTATATCTCTACj 
lGAACTGACTGGAGCAGGCATGGC 

CTGAGGCCAGTTCTGTCATGGATGCTGT^S 



ttccatctcccagcccaccagccci^ 
cccaggccccccaccttatotcaW^ 

CCTTTCCCCAGCACTTGGTTTTCCAA^T?^^^ GGAAGCAGCG GGGGAAGACCTAGAAC 

ttttctatattaaam^^ 



FIGURE 22 

MRSGCVWHVWILAGLWLAVAGRPLAFSDAGPHVHYGWGDPIRLRHLYTSGPHGLSSCFLRI 

RADGWDCARGQSAHSLLEIKAVALRTVAIKGVHSVRYLCMGADGKMQGLLQYSEEDCAFEE 

EIRPDGYNVYRSEKHRLPVSLSSAKQRQLYKNRGFLPLSHFLPMLPMVPEEPEDLRGHLESD 
MFSSPLETDSMDPFGLVTGLEAVRS PSFEK 

Signal peptide: 

amino acids 1-22 

Casein kinase II phosphorylation site. 

amino acids 78-82, 116-120, 190-194, 204-208 

N-myristoylation site. 

amino acids 15-21, 54-60, 66-72, 201-207 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 48-59 




FIGURE 23 



CCCAGAAGTTCAAGGGCCCCCGGCCTCCTGCGCTCCTGCCGCCGGGACCCTCGACCTCCTCA 

GAGCAGCCGGCTGCCGCCCCGGGAAGATGGCGAGGAGGAGCCGCCACCGCCTCCTCCTGCTG 

CTGCTGCGCTACCTGGTGGTCGCCCTGGGCTATCATAAGGCCTATGGGTTTTCTGCCCCAAA 

AGACCAACAAGTAGTCACAGCAGTAGAGTACCAAGAGGCTATTTTAGCCTGCAAAACCCCAA 

AGAAGACTGTTTCCTCCAGATTAGAGTGGAAGAAACTGGGTCGGAGTGTCTCCTTTGTCTAC 

TATCAACAGACTCTTCAAGGTGATTTTAAAAATCGAGCTGAGATGATAGATTTCAATATCCG 

GATCAAAAATGTGACAAGAAGTGATGCGGGGAAATATCGTTGTGAAGTTAGTGCCCCATCTG 

AGCAAGGCCAAAACCTGGAAGAGGATACAGTCACTCTGGAAGTATTAGTGGCTCCAGCAGTT 

CCATCATGTGAAGTACCCTCTTCTGCTCTGAGTGGAACTGTGGTAGAGCTACGATGTCAAGA 

CAAAGAAGGGAATCCAGCTCCTGAATACACATGGTTTAAGGATGGCATCCGTTTGCTAGAAA 

ATCCCAGACTTGGCTCCCAAAGCACCAACAGCTCATACACAATGAATACAAAAACTGGAACT 

CTGCAATTTAATACTGTTTCCAAACTGGACACTGGAGAATATTCCTGTGAAGCCCGCAATTC 

TGTTGGATATCGCAGGTGTCCTGGGAAACGAATGCAAGTAGATGATCTCAACATAAGTGGCA 

TCATAGCAGCCGTAGTAGTTGTGGCCTTAGTGATTTCCGTTTGTGGCCTTGGTGTATGCTAT 

GCTCAGAGGAAAGGCTACTTTTCAAAAGAAACCTCCTTCCAGAAGAGTAATTCTTCATCTAA 

AGCCACGACAATGAGTGAAAATGTGCAGTGGCTCACGCCTGTAATCCCAGCACTTTGGAAGG 

CCGCGGCGGGCGGATCACGAGGTCAGGAGTTCTAGACCAGTCTGGCCAATATGGTGAAACCC 

CATCTCTACTAAAATACAAAAATTAGCTGGGCATGGTGGCATGTGCCTGCAGTTCCAGCTGC 

TTGGGAGACAGGAGAATCACTTGAACCCGGGAGGCGGAGGTTGCAGTGAGCTGAGATCACGC 

CACTGCAGTCCAGCCTGGGTAACAGAGCAAGATTCCATCTCAAAAAATAAAATAAATAAATA 

AATAAATACTGGTTTTTACCTGTAGAATTCTTACAATAAATATAGCTTGATATTC 




FIGURE 24 

MARRSRHRLLLLLLRYLWALGYHKAYGFSAPKDQQVVTAVEYQEAILACKTPKKTVSSRLE 

WKKLGRSVSFVYYQQTLQGDFKNRAEMIDFNIRIKNVTRSDAGKYRCEVSAPSEQGQNLEED 

TVTLEVLVAPAVPSCEVPSSALSGTVVELRCQDKEGNPAPEYTWFKDGIRLLENPRLGSQST 

NSSYTMNTKTGTLQFNTVSKLDTGEYSCEARNSVGYRRCPGKRMQVDDLNISGIIAA 

LVI S VCGLGVCYAQRKGYFS KETS FQKSNS S S KATTMS ENVQWLTPVI PALWKAAAGGSRGQEF 

Signal peptide: 

amino acids 1-20 

Transmembrane domain : 

amino acids 130-144, 238-258 

N-glycosylation site. 

amino acids 98-102, 187-191, 236-240, 277-281 
Casein kinase II phosphorylation site. 

amino acids 39-43, 59-63, 100-104, 149-153, 205-209, 284-288 
N-myristoylation site. 

amino acids 182-188, 239-245, 255-261, 257-263, 305-311 



Amidation site. 

amino acids 226-230 



FIGURE 2S 

?^?^?5'^^^ < ^^ < ^ < ^^'^'^^c;actgaaactgcttttcaagacgaggaagaggaggagaaagag 



lTCTATACATACTCCACCTTCAAAAAGTACA 
TCTCTTCTCCAATATGCATGACATTTTTGG 
.GTGAAGAAAAACTTTGTGGTTCTATGGCAT' 
lTCAATCAGCTCCTATTGAACTTACTAGCAC 



£r_tS^ TGC ^ GCATC ^ 



™TATCATTAAGGAAATAGTAAC^ 

rc_ 
rci 
:ta 
;aa 

[•GJS 

ACTTTCCAGTAAACCTTACTGGCCTGGfTT^ 



^^^^^^^^^^^^^^^^^^^^^TAATGATTTAGGTCTTTTAACTTTCCCAGCCAGATTPP 



c 



GCCTACATAATCTTCTTCGAC 
TGGTTTGATGCTCTTCCAAAT 
'CAAAGACATGAACTTTAAGCC 
TCACAGAAATAC CAGATAACG' 
3ATAACAGGCTTATTAAAGTA 
GGATCTAAATAAAAATCCTAT 
TAAAAGAGTTGGGGATAAATAi 
^ACCTGCCAGATTTAAGAAAAi 

:aatgcatttttcagactccc( 
c c ctgtac catggtac c attgi 



CAAATCT7. 
AAGCCTCT 
TAACGCCT 
AAGTACCC 
CCTATTAA 
kAATAATA 
5AAAAATA 
-TCCCCAA 



CAi 
VTi 
\A_ 

^? A ^E ATGCTGAAC ^C^TGCTC T CAGTGCCCTGTACCATGGTACCATTGAGTC^ 



^ACAGG 
rCTAAfi 
AAGAGT 

T a ^aaccct^^^^^^ 



?_TC- 

_____ -w-j.n.vj^^ftv^^^ iAAAAG 

^ C , TGA ? TTCCA ^ 



ATC 
GGT 1 
ATG' 
AGAi 

gcc: 

AAGC 
CTGC 
TCTC 
3TTG 
jACC 
TTG1 
VTG1 
[■CTG 
_CTA 
7AGT 
-ATG 
-GCA 
"TCA 



TATGTCCATTCTGAGGGAACACTA 
lTACTTGTATAGCAACTAACCTAGT 
(GATCTTTTCCACAAGATAACAATG 

AGTTCTAAAATTCTCAAATC TA^GTPTTa a a ^^^a r^^i^ ^ A ^^^^^ GG ^ G ^ G ^^ GGAA ^ GG '^ 
TGCTGCGCAAAGT^G^ 



TATATAC1 



CACAACACTTATGGCCTGTCTTGGAGGCCTTCTGGGC 



-TAC 



^ G *AAA?G^^ 

TCTTA' 
^CTTA< 



FIGURF, 26 

enkltelpekclse^nlqe^ 

YEKNNTTTLJ^CLGGLLGIIGVI^ 
LWEAGKEKSTSLKVKATVIGLPT^ 

Signal sequence: 

amino acids 1-22 

Transmembrane domain: 

amino acids 633-650 

N-glycosylation site. 

amino acids 93-97, 103-107, 223-227, 382-386, 522-526 579 -583 
608-612, 624-628, 625-629 ' 

Casein kinase II phosphorylation site. 

amino acids 51-55, 95-99, 242-246, 468-472, 487-491 

Tyrosine kinase phosphorylation site. 

amino acids 570-579 

N-myristoylation site. 

anino acids i 3 -„. 96 _ 102 , 158 _ 164 _ m 
491-497, 492-498, 634-640, 702-708 



Cell attachment 

amino acids 277- 



sequence. 

280 



FIGTJRF. ?7 

CTGCAGCCTTTTGAAACACGCAAGAAGGAAATCAATAGTGTGGACAGGGCTGGAACCTTTAC 
CACGCTTGTTGGAGTAGATGAGGAATGGGCTCGTGATTATGCTGACATTCCAGCMSAATCT 
GGTAGACCTGTGGTTAACCCGTTCCCTCTCCATGTGTCTCCTCCTACAAAGTTTTGTTCTTA 
TGATACTGTGCTTTCATTCTGCCAGTATGTGTCCCAAGGGCTGTCTTTGTTCTTCCTCTGGG 
GGTTTAAATGTCACCTGTAGCAATGCAAATCTCAAGGAAATACCTAGAGATCTTCCTCCTGA 



AACAGTCTTACTGTATCTGGACT 



CCAATCAGATCACATGTATTCCCAATGAAATTTTT. 



'AAGG 



ACCTCCATCAACTGAGAGTTCTCAACCTGTCCAAAAATGGCATTGAGTTTATCGATGAGCAT 

TGTGCACAAAAATGCCTTCAATAACCTGAAGGCCAGGGCCAGAATTGCCAACAACCCCTGGC 
ACTGCGACTGTACTCTACAGCAAGTTCTGAGGAGCATGGCGTCCAATi 



AACGTGATCTGTAAAACGTCCGTGTTGGATGAACATGCTGGCAGACCATTC 
CAACGACGCTGACCTTTGTAACCTCCCTAAAAAAACTACCGATTATi 



CATGAGACAGCCCAC 
CTCAATGCTGC 
GCCATGCTGGTCACCA 



g TGTTTGGCTGGTTCACTATGGTGATCTCATATGTGGTATATTATGTGAGGCAAAATCAGGAG 
| ^^^^^^^^^^^CCTCGAATACTTGAAATCCCTGCCAAGCAGGCAGAAGAAAGCAGATGA 
JM ACCTGATGATATTAGCACTGTGGTATAGTGTCCAAACTGACTGTCATTGAGAAAGAAAGAAA 

U ctag ™^ttgcagtagaaataagtggtttacttctcccatccattgtaaacatt TO aa 

h ^^^^^^^^^^^^^^'^'^'^'^'^'^'^''^^^^'TATGCCACTGCTGAACTTTTAACAAACACTACAACA 

>! ^^^^^'^^'"^^'^^^TTTAGGTGATCCACCCCTTAATTGTACCCCCGATGGTATATTTCTGAGT 

- AAGCTACTATCTGAACATTAGTTAGATCCATCTCACTATTTAATAATGAAATTTATTTTTTT 

O AATTTAAAAGCAAATAAAAGCTTAACTTTGAACCATGGGAAAAAAAAAAAAAAAAAAAAAAAACA 



FIGURE 2S 

MNLVDLWLTRSLSMCLLLQSFVLMILCFHSASMCPKGCLCSSSGGLNVTCSNANLKEIPRDL 
PPETVLLYLDSNQITSIPNEIFKDLHQLRVLNLSKNGIEFIDEHAFKGVAETLQTLDLSDNR 
IQSVHKNAFNNLKARARIANNPWHCDCTLQQVLRSMASNHETAHNVICKTSVLDEHAGRPFL 

NAANDADLCNLPKKTTD YAMLVTMFGWFTMVI S YWYYVRQNQEDARRHLEYLKS LPSRQKK 

ADEPDDISTW 

Signal sequence: 

amino acids 1-33 

Transmembrane domain: 

amino acids 205-220 

N-glycosylation site- 

amino acids 47-51, 94-98 

CAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 199-203 

Casein kinase II phosphorylation site. 

amino acids 162-166, 175-179 



N-myristoylation site. 

amino acids 37-43, 45-51, 110-116 



FIGURK 29 

CC ^ CAACAACCTCTTCA ^ 

CC ™ AGGCGTCTTCACT ^ 

CGTTATCCTACTC^ACTACATGTTTCAGGACCTGTACAACCTC^GTC^ 

aca atgacctcgtctacatctctcaccg^^^ 
ACG ^ GGAGAAAT ^ 

TGTCTCTGGCAACCAGCTGACCACACTGGAGGAATCAGTCTTCCACTCGGTGG^GCA^rCTP 

AGACACTCATCCTGGACTCCAACCCGCTGGCCTGCGACTOT^^ 

CGCCGCTGGCGGCTCAACTTCAA^ 

GGGCAA(^AGTTCAAGGACTTCCCTGATGTGCTACTGCCCAACTACTT^ 

CCCG ^ ATCCGGGACCG ^^ 

G ^S CCGGGCCGATGGCGACCCGCCGCCCGCCA TCCTCTGG^ A 

^cacaacatcgagatcgagtatgtgccccg^ 

AC ^ CGCCGCAAGTTCAACATGAAGATGATA ^ G ^CGG^ 

G ^ GGCCGGGCAGGGGAAGGGGCCT GGTCGCCA^TGCT^ 

^ CC ^ ACCCTTCTACACACGTTCTCTTTCTCCCT CCCGCCT^ 

CCA GCCCTCACCACCTGCCCTCCTTCTACCAGGAOT 

C SJ ACACAGGGGCATTGACAGACTGGAGTTGA AAGCC^^ 

ATAATTCAATAAAAAAGTTACGAACTTTCTCTGTAACTTGGOTTT^ 
TATGAAAACTTGAAATAATAAAAAGAGA^ 



FIGURE 30 



FSGLNSLEQLTLEK^LT^^ 

wpyldtmtp^clS 

Signal sequence: 

amino acids 1-41 

Transmembrane domain: 

amino acids 556-578 

N-glycosylation site. 

amino acids 144-14 8, 202-206, 264-268, 274-278, 293-297, 341-345 
492-496, 505-509, 526-530, 542-546 

Casein kinase II phosphorylation site. 

amino acids 49-53, 108-112, 146-150, 300-304, 348-352, 349-353 
607-611 ' 



Tyrosine kinase phosphorylation site. 

amino acids 590-598 

N-myrx^toylation site. 

amino acids 10-16, 32-38, 37-43, 113-119, 125-131, 137-143 
262-268, 320-326, 344-350, 359-365, 493-499, 503-509, 605-611 ' 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 32-43 



m 

FIGURE 31 

CCCACGCGTCCGCACCTCGGCCCCC^CTCC^ftAGC^CTCG^CGCCCTTTCGGTCAAC 

"^-caccccctccccatccccagcc^^ 

ZcG™^ 

TGTTCGCCTGCTGCTGGGCGCCCGGCGGGGCCAACCTCTCCCAGGACGACAGCCAGCCCTGG 
rtp^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^CCAAGTGAAAGATCA 

ATCAGCAATGTGGCCCTGGCAGACGAGGGCGAGTACACCTGCTCAATCTTCACTA^GCCTGT 

gcgaactgccaagtcccxcgtcactgtgctaggaattccacagaagcccatc^t™ 

ATAAATCTTCA^ACGGGAAAAAGACACAGCCACCCTAAACTGTCAGTCTTCT^^ 

cctgcagcccggctcacct^gaaagggtgaccaagaactccacggagaaccaaZg^ 

CCCAGCAGTACCTATGGGAGAA^AGGGCAGTGTGCCACCCCTGAAGATGACCCAG^GT 

^^^ < ^^^^^^^^^^^ < ^^^^^^^^^ < ^^^^^^^^^^^^^ < ^TTGTCTTCCTGCTG 
CTCATCATGCTCATCTTCCTTGGCCACTACTTGATCCGGCACAAAGGAACCTACC^G^CACA 
TGAGGCAAAAGGCTCCGACGATGCTCCAGACGCGGACACGGCCATCATCAATGCAGAAGGCG 
GGCAGTCAGGAGGGGACGACAAGAAGGAATATTTCATCT^GAGGCGCCTGCCCACTTCCTGC 
GCCCCCCAGGGGCCCTGTGGGGACTGCTGGGGCCGTCACCAACCCGGACTTGTA^^GAGCAA 

TTGCCCTCAGCCCTTTCCGTGGCTTCTCTGCATTT.3GGTTATTATTATTTTTGTAACAATCC 

AA^r™^ 



FIGtJRF. 32 



MGAPAASLLLLItLLPACCWAPGGAMLSQDDSQPWTSDETWAGGTWLKCQVKDHEDSSLQW 
SNPAQQTLYFGEKRALRDNRIQLVTSTPHELSISISNVALADEGEYTCSIFTMPVRTAKSLV 
TVLGIPQKPIITGYKSSLREKDTATLNCQSSGSKPAARLTWRKGDQELHGEPTRIQEDPNGK 
TFTVSSSVTPQVTREDDGASIVCSVNHESLKGADRSTSQRIEVLYTPTAMIRPDPPHPREGQ 
KLLLHCEGRGNPVPQQYLWEKEGSVPPLKMTQESALIFPPLNKSDSGTYGCTATSNMGSYKA 

YYTLNVMDPSPVPSSSSTYHAIIGGIVAFIVFLLLIMLiPLGHYLIRHKGTYIjTHEAKGSDD 

APDADTAI INAEGGQSGGDDKKEYFI 

Signal sequence: 

amino acids 1-20 

Transmembrane domain: 

amino acids 331-352 

N-glycosylation site. 

amino acids 25-29, 290-294 

Casein kinase II phosphorylation site. 

amino acids 27-31, 35-39, 89-93, 141-145, 199-203, 388-392 
N-myristoylation site. 

amino acids 2-8, 23-29, 156-162, 218-224, 295-301, 298-304 
306-310, 334-340, 360-364, 385-389, 386-390 



Prokaryotic membrane li poprotei^iip^d a^achment s:tt< 

amino acids 7-18 



FIGURE 33 

GGGGGTTAGGGAGGAAGGAATCCACCCCCACCCCCCCAAACCCTTTTCTTCTCCTTTCCTGG 
CTTCGGACATTGGAGCACTAAATGAACTTGAATTGTGTCTGTGGCGAGCAGGATGGTCGCTG 
TTACTTTGTGATGAGATCGGGGATGAATTGCTCGCTTTAAAAATGCTGCTTTGGATTCTGTT 
GCTGGAGACGTCTCTTTGTTTTGCCGCTGGAAACGTTACAGGGGACGTTTGCAAAGAGAAGA 
TCTGTTCCTGCAATGAGATAGAAGGGGACCTACACGTAGACTGTGAAAAAAAGGGCTTCACA 
AGTCTGCAGCGTTTCACTGCCCCGACTTCCCAGTTTTACCATTTATTTCTGCATGGCAATTC 
CCTCACTCGACTTTTCCCTAATGAGTTCGCTAACTTTTATAATGCGGTTAGTTTGCACATGG 

CTGCACATCAACAACAACAAGATCAAGTCTTTTCGAAAGCAGACTTTTCTGGGGCTGGACGA 
J G ^ GG ^^^^ TG ^^^ GG ^^^^^^^^^^T'^ , I'ATTACGAGATATAGACCCGGGGGCCTTCCAGG 
ACTTGAACAAGCTGGAGGTGCTCATTTTAAATGACAATCTCATCAGCACCCTACCTGCCAAC 
S G ^ CCAGTATGTGCCCATCACC ^ CCTC ^CTCCGGGGTAA^ 

CTATGAGGAGGTCTTGGAGCAAATCCCTGGTATTGCGGAGATCCTGCTAGAGGATAACCCTT 
GGGACTGCACCTGTGATCTGCTCTCCCTGAAAGAATGGCTGGAAAACATTCCCAAGAATGCC 
CTGATCGGCCGAGTGGTCTGCGAAGCCCCCACCAGACTGCAGGGTAAAGACCTCAATOAAAC 
CACCGAACAGGACTTGTGTCCTTTGAAAAACCGAGTGGATTCTAGTCTCCCGGCGCCCCCTG 
CCCAAGAAGAGACCTTTGCTCCTGGACCCCTGCCAACTCCTTTCAAGACAAATGGGCAAGAG 
^ A I CA ^ CCACACCAGGGTCTGCTCCAAACGGAGGTAC ^ 

CAAAATCAGACCCACAGCAGCGATAGCGACGGGTAGCTCCAGGAACAAACCCTTAGCTAACA 
GTTTACCCTGCCCTGGGGGCTGCAGCTGCGACCACATCCCAGGGTCGGGTTTAAAGATGAAC 
TGCAACAACAGGAACGTGAGCAGCTTGGCTGATTTGAAGCCCAAGCTCTCTAACGTGCAGGA 
GCTTTTCCTACGAGATAACAAGATCCACAGCATCCGAAAATCGCACTTTGTGGATTACAAGA 
ACCTCATTCTGTTGGATCTGGGCAACAATAACATCGCTACTGTAGAGAACAACACTTTCAAG 
AACCTTTTGGACCTCAGGTGGCTATACATGGATAGCAATTACCTGGACACGCTGTCCCGGGA 
GAAATTCGCGGGGCTGCAAAACCTAGAGTACCTGAACGTGGAGTACAACGCTATCCAGCTCA 
TCCTCCCGGGCACTTTCAATGCCATGCCCAAACTGAGGATCCTCATTCTCAACAACAACCTG 
CTGAGGTCCCTGCCTGTGGACGTGTTCGCTGGGGTCTCGCTCTCTAAACTCAGCCTGCACAA 
CAATTACTTCATGTACCTCCCGGTGGCAGGGGTGCTGGACCAGTTAACCTCCATCATCCAGA 
TAGACCTCCACGGAAACCCCTGGGAGTGCTCCTGCACAATTGTGCCTTTCAAGCAGTGGGCA 
GAACGCTTGGGTTCCGAAGTGCTGATGAGCGACCTCAAGTGTGAGACGCCGGTGAACTTCTT 
TAGAAAGGATTTCATGCTCCTCTCCAATGACGAGATCTGCCCTCAGCTGTACGCTAGGATCT 
CGCCCACGTTAACTTCGCACAGTAAAAACAGCACTGGGTTGGCGGAGACCGGGACGCACTCC 
AACTCCTACCTAGACACCAGCAGGGTGTCCATCTCGGTGTTGGTCCCGGGACTGCTGCTGGT 
GTTTGTCACCTCCGCCTTCACCGTGGTGGGCATGCTCGTGTTTATCCTGAGGAACCGAAAGC 
GGTCCAAGAGACGAGATGCCAACTCCTCCGCGTCCGAGATTAATTCCCTACAGACAGTCTGT 
GACTCTTCCTACTGGCACAATGGGCCTTACAACGCAGATGGGGCCCACAGAGTGTATGACTG 
TGGCTC TCACTCGCTCTCAGA CTAAGACCCC AACCCCAATA GGGGAGGGrAr,AGGGAAGGCG 



ATACATCCTTCCCCACCGCAGGCACCCCGGGGGCTGGAGGGGCGTGTACCCAAATCCCCGCG 
CCATCAGCCTGGATGGGCATAAGTAGATAAATAACTGTGAGCTCGCACAACCGAAAGGGCCT 
GACCCCTTACTTAGCTCCCTCCTTGAAACAAAGAGCAGACTGTGGAGAGCTGGGAGAGCGCA 
GCCAGCTCGCTCTTTGCTGAGAGCCCCTTTTGACAGAAAGCCCAGCACGACCCTGCTGGAAG 
AACTGACAGTGCCCTCGCCCTCGGCCCCGGGGCCTGTGGGGTTGGATGCCGCGGTTCTATAC 
ATATATACATATATCCACATCTATATAGAGAGATAGATATCTATTTTTCCCCTGTGGATTAG 

SS CCGTGATGGCTCCCTC ^^ 

TGTAAATAAGTAACTTTGACTTCTGAC 



FIGURE 34 



LRDIDPGAFQDLNKLEVLILNDNLISTLPANVFQY 
I AEI LLEDNPWDCTCDLLS LKEWLENI PKNAL I GR' 

KLSNVQELFLRDNKIHSIRKSHFVDYK 



GramETTEQDLCPLKNRVDSSLPAPPAQEETFAPGPLPTPFKTNGQ 



EDHATPGSAPNGGTK 



m^ , ^ , ^?™?^^9^ > ^^^LRD I D PGAFQDLNKLE VL I LNDNL I S TLPANVFQ YVP I THLDLRG 

LKEWLENI F 
PLPTPFKTN 
CDHIPGSGI 

nsnsriATVENN 

PKLRILILN 
CSCTIVPFK 

vMSTPT A V*"TT^ 



^^^^™^yf jE pJ C .^9_ I _^ E " I: LLEDNp WDCTCDLLS LKEWLENI PKNAL I GR WCEAPTRLQ 

7NGQEDHA 
5LKMNCNN 
JNTFKNLK 



Signal sequence: 

amino acids 1-15 

Transmembrane domain: 

amino acids 618-638 

N-glycosylation site. 

amino acids 18-22, 253-257, 363-367, 416-420, 595-599, 655-659 

CAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 122-126, 646-650 

Casein kinase II phosphorylation site. 

amino acids 30-34, 180-184, 222-226, 256-260, 366-370, 573-577, 
608-612, 657-661, 666-670, 693-697 

N-myristoylation site. 

amino acids 17-23, 67-73, 100-106, 302-308, 328-334, 343-349, 
354-360, 465-471, 493-499, 598-604, 603-609 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 337-348 



FIGURE 35 

AGTCGACTGCGTCCCCTGTACCCGGCGCCAGCTGTGTTCCTGACCCCAGAATAACTCAGGGC 
TGCACCGGGCCTGGCAGCGCTCCGCACACATTTCCTGTCGCGGCCTAAGGGAAACTGTTGGC 
CGCTGGGCCCGCGGGGGGATTCTTGGCAGTTGGGGGGTCCGTCGGGAGCGAGGGCGGAGGGG 
AAGGGAGGGGGAACCGGGTTGGGGAAGCCAGCTGTAGAGGGCGGTGACCGCGCTCCAGACAC 
AGCTCTGCGTCCTCGAGCGGGACAGATCCAAGTTGGGAGCAGCTCTGCGTGCGGGGCCTCAG 
AGAATGAGGCCGGCGTTCGCCCTGTGCCTCCTCTGGCAGGCGCTCTGGCCCGGGCCGGGCGG 
CGGCGAACACCCCACTGCCGACCGTGCTGGCTGCTCGGCCTCGGGGGCCTGCTACAGCCTGC 
ACCACGCTACCATGAAGCGGCAGGCGGCCGAGGAGGCCTGCATCCTGCGAGGTGGGGCGCTC 
AGCACCGTGCGTGCGGGCGCCGAGCTGCGCGCTGTGCTCGCGCTCCTGCGGGCAGGCCCAGG 
GCCCGGAGGGGGCTCCAAAGACCTGCTGTTCTGGGTCGCACTGGAGCGCAGGCGTTCCCACT 
GCACCCTGGAGAACGAGCCTTTGCGGGGTTTCTCCTGGCTGTCCTCCGACCCCGGCGGTCTC 
GAAAGCGACACGCTGCAGTGGGTGGAGGAGCCCCAACGCTCCTGCACCGCGCGGAGATGCGC 
GGTACTCCAGGCCACCGGTGGGGTCGAGCCCGCAGGCTGGAAGGAGATGCGATGCCACCTGC 
GCGCCAACGGCTACCTGTGCAAGTACCAGTTTGAGGTCTTGTGTCCTGCGCCGCGCCCCGGG 
GCCGCCTCTAACTTGAGCTATCGCGCGCCCTTCCAGCTGCACAGCGCCGCTCTGGACTTCAG 
TCCACCTGGGACCGAGGTGAGTGCGCTCTGCCGGGGACAGCTCCCGATCTCAGTTACTTGCA 
TCGCGGACGAAATCGGCGCTCGCTGGGACAAACTCTCGGGCGATGTGTTGTGTCCCTGCCCC 
) GGGAGGTACCTCCGTGCTGGCAAATGCGCAGAGCTCCCTAACTGCCTAGACGACTTGGGAGG 
) CTTTGCCTGCGAATGTGCTACGGGCTTCGAGCTGGGGAAGGACGGCCGCTCTTGTGTGACCA 
} GTGGGGAAGGACAGCCGACCCTTGGGGGGACCGGGGTGCCCACCAGGCGCCCGCCGGCCACT 
} GCAACCAGCCCCGTGCCGCAGAGAACATGGCCAATCAGGGTCGACGAGAAGCTGGGAGAGAC 
I ACCACTTGTCCCTGAACAAGACAATTCAGTAACATCTATTCCTGAGATTCCTCGATGGGGAT 
S CACAGAGCACGATGTCTACCCTTCAAATGTCCCTTCAAGCCGAGTCAAAGGCCACTATCACC 
I CCATCAGGGAGCGTGATTTCCAAGTTTAATTCTACGACTTCCTCTGCCACTCCTCAGGCTTT 
I CGACTCCTCCTCTGCCGTGGTCTTCATATTTGTGAGCACAGCAGTAGTAGTGTTGGTGATCT 
TGACCATGACAGTACTGGGGCTTGTCAAGCTCTGCTTTCACGAAAGCCCCTCTTCCCAGCCA 
) AGGAAGGAGTCTATGGGCCCGCCGGGCCTGGAGAGTGATCCTGAGCCCGCTGCTTTGGGCTC 
] CAGTTCTGCACATTGCACAAACAATGGGGTGAAAGTCGGGGACTGTGATCTGCGGGACAGAG 
i CAGAGGGTGCCTTGCTGGCGGAGTCCCCTCTTGGCTCTAGTGATGCATAGGGAAACAGGGGA 
i CATGGGCACTCCTGTGAACAGTTTTTCACTTTTGATGAAACGGGGAACCAAGAGGAACTTAC 
' TTGTGTAACTGACAATTTCTGCAGAAATCCCCCTTCCTCTAAATTCCCTTTACTCCACTGAG 
GAGCTAAATCAGAACTGCACACTCCTTCCCTGATGATAGAGGAAGTGGAAGTGCCTTTAGGA 
TGGTGATACTGGGGGACCGGGTAGTGCTGGGGAGAGATATTTTCTTATGTTTATTCGGAGAA 
TTTGGAGAAGTGATTGAACTTTTCAAGACATTGGAAACAAATAGAACACAATATAATTTACA 
TTAAAAAATAATTTCTACCAAAATGGAAAGGAAATGTTCTATGTTGTTCAGGCTAGGAGTAT 
ATTGGTTCGAAATCCCAGGGAAAAAAATAAAAATAAAAAATTAAAGGATTGTTGAT 



FIGURE 36 

sdtlqweepqrsctarrcavlqatggvepagwkemrchl^^ 

R ^^ GK ^ LPNCLDDLGGF ACECATGFELGKDGRSCVTSGEGQPTLGGTGVPTRRPPA?A 

SGSVISKFNSTTSSATPQAFDSSSAWFIFVSTAVWLVILTMWLGL^C^FHE^SP^SOPR 
KESMGPPGLESDPEPAALGSSSAHCTNNGVKVGDC^^ 

Signal sequence: 

amino acids 1-16 



Transmembrane domain : 

amino acids 399-418 

y3 N -glycosylation site. 

^; amino acids 189-193, 381-385 

in 

r\ Glycosaminoglycan attachment site. 

H amino acids 289-293 

Hi CAMP " and cGMP-dependent protein kinase phosphorylation site. 

{;j amino acids 98-102/ 434-438 

M 

Casein kinase II phosphorylation site. 

amino acids 275-279, 288-292, 342-346, 445-449 



N-myristoylation site, 



amino acids 30-36, 35-41, 58-64, 59-65, 121-127, 151-157, 
185-191, 209-215, 267-273, 350-356, 374-380, 453-459, 463-469,' 



477-483 



Aspartic acid and asparagine hydroxylation site. 

amino acids 262-274 



FIGIJKF. 37 

aaactgcctacaactacIgaI^^^^ 

ACCCACCGTGGCCTTGTCT^S 

GTTCAAGTGArTT^. T ^^™?^^^ GACGGACC ^GGACTCTGGAGGGCAATTATT 



GTTCAAGTGACTTTGTATTAGCCG^^ 
CACGCCACAGTCTCGATCATCAAC^^ 
CAAGAACATGAGTGCCAGGC^ 
TAAATTACATTATTATGGGCCA^ 

tttatcatgatgScS 
t^cagtgaactotot^^^ 

TCTCAGTAGAAAAAAAAATAOTA^^ 

GACTGGTTGACTCTTCACATGA^f^™^ TATTCTGAAAGA GGATTCCGAAAGATGG 

tgcctgctgtcagagSaScagctatc^ 

AGCTAAAAGTGTCAAGCGTTC^^ 

attttagaattgagttgtgtg^^^^ 

GTTATTTGTTTCACCTTCA^^^ 



FIGIJRF. ^8 

™w aplcll1aaatqlsrqqsperpvftcggiltgesgp 

Signal sequence: 

amino acids 1-23 

N-glycosylation site. 

amino acids 355-359 

Casein kinase II phosphorylation site. 

amino acids 64-68, 142-146, 274-278 



«' Tyrosine kinase phosphorylation site. 

'i amino acids 199-208 



i N-myristoylation site. 



^z-:^, — — • — . 



Cell attachment segi^^e, 
amino acids 149-152 



FIGURE 39 



CGGACGCGTGGGCGGACGCGTGGGCGGCCCACGGCGCCCGCGGGCTGGGGCGGTCGCTTCTT 

CCTTCTCCGTGGCCTACGAGGGTCCCCAGCCTGGGTAAAGATGGCCCCATGGCCCCCGAAGG 

GCCTAGTCCCAGCTGTGCTCTGGGGCCTCAGCCTCTTCCTCAACCTCCCAGGACCTATCTGG 

CTCCAGCCCTCTCCACCTCCCCAGTCTTCTCCCCCGCCTCAGCCCCATCCGTGTCATACCTG 

CCGGGGACTGGTTGACAGCTTTAACAAGGGCCTGGAGAGAACCATCCGGGACAACTTTGGAG 

GTGGAAACACTGCCTGGGAGGAAGAGAATTTGTCCAAATACAAAGACAGTGAGACCCGCCTG 

GTAGAGGTGCTGGAGGGTGTGTGCAGCAAGTCAGACTTCGAGTGCCACCGCCTGCTGGAGCT 

GAGTGAGGAGCTGGTGGAGAGCTGGTGGTTTCACAAGCAGCAGGAGGCCCCGGACCTCTTCC 

AGTGGCTGTGCTCAGATTCCCTGAAGCTCTGCTGCCCCGCAGGCACCTTCGGGCCCTCCTGC 

CTTCCCTGTCCTGGGGGAACAGAGAGGCCCTGCGGTGGCTACGGGCAGTGTGAAGGAGAAGG 

GACACGAGGGGGCAGCGGGCACTGTGACTGCCAAGCCGGCTACGGGGGTGAGGCCTGTGGCC 

AGTGTGGCCTTGGCTACTTTGAGGCAGAACGCAACGCCAGCCATCTGGTATGTTCGGCTTGT 

TTTGGCCCCTGTGCCCGATGCTCAGGACCTGAGGAATCAAACTGTTTGCAATGCAAGAAGGG 

CTGGGCCCTGCATCACCTCAAGTGTGTAGACATTGATGAGTGTGGCACAGAGGGAGCCAACT 

GTGGAGCTGACCAATTCTGCGTGAACACTGAGGGCTCCTATGAGTGCCGAGACTGTGCCAAG 

GCCTGCCTAGGCTGCATGGGGGCAGGGCCAGGTCGCTGTAAGAAGTGTAGCCCTGGCTATCA 

GCAGGTGGGCTCCAAGTGTCTCGATGTGGATGAGTGTGAGACAGAGGTGTGTCCGGGAGAGA 

ACAAGCAGTGTGAAAACACCGAGGGCGGTTATCGCTGCATCTGTGCCGAGGGCTACAAGCAG 

ATGGAAGGCATCTGTGTGAAGGAGCAGATCCCAGAGTCAGCAGGCTTCTTCTCAGAGATGAC 

AGAAGACGAGTTGGTGGTGCTGCAGCAGATGTTCTTTGGCATCATCATCTGTGCACTGGCCA 

CGCTGGCTGCTAAGGGCGACTTGGTGTTCACCGCCATCTTCATTGGGGCTGTGGCGGCCATG 

ACTGGCTACTGGTTGTCAGAGCGCAGTGACCGTGTGCTGGAGGGCTTCATCAAGGGCAGATA 

ATCGCGGCCACCACCTGTAGGACCTCCTCCCACCCACGCTGCCCCCAGAGCTTGGGCTGCCC 

TCCTGCTGGACACTCAGGACAGCTTGGTTTATTTTTGAGAGTGGGGTAAGCACCCCTACCTG 

CCTTACAGAGCAGCCCAGGTACCCAGGCCCGGGCAGACAAGGCCCCTGGGGTAAAAAGTAGC 

CCTGAAGGTGGATACCATGAGCTCTTCACCTGGCGGGGACTGGCAGGCTTCACAATGTGTGA 

ATTTCAAAAGTTTTTCCTTAATGGTGGCTGCTAGAGCTTTGGCCCCTGCTTAGGATTAGGTG 

GTCCTCACAGGGGTGGGGCCATCACAGCTCCCTCCTGCCAGCTGCATGCTGCCAGTTCCTGT 

TCTGTGTTCACCACATCCCCACACCCCATTGCCACTTATTTATTCATCTCAGGAAATAAAGA 
AAGGTCTTGGAAAGTTAAAAAAAAAAAAAAAAAAAAAAAA 



FIGURE 40 

MAPWPPKGLVPAVLWGLSLFLNLPGPIWLQPSPPPQSSPPPQPHPCHTCRGLVDSFNKGLER 
TIRDNFGGGNTAWEEENLSKYKDSETRLVEVLEGVCSKSDFECHRLLELSEEIiVESWWFHKQ 
QEAPDLFQWLCSDSLKLCCPAGTFGPSCLPCPGGTERPCGGYGQCEGEGTRGGSGHCDCQAG 
YGGEACGQCGLGYFEAERNASHLVCSACFGPCARCSGPEESNCLQCKKGWALHHLKCVDIDE 
CGTEGANCGADQFCVNTEGSYECRDCAKACLGCMGAGPGRCKKCSPGYQQVGSKCLDVDECE 
TEVCPGENKQCENTEGGYRCICAEGYKQMEGICVKEQIPESAGFFSEMTEDELWLQQMFFG 
IIICALATLAAKGDLVFTAIFIGAVAAMTGYWLSERSDRVLEGFIKGR 

Signal sequence: 

amino acids 1-29 

Transmembrane domain : 

amino acids 3 72-395 

N-glycosylation site . 

amino acids 79-83, 205-209 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 290-294 

Casein kinase II phosphorylation site* 

amino acids 63-67, 73-77, 99-103, 101-105, 222-226, 359-263 
N-myristoylation site. 

amino acids 8-14, 51-57, 59-65, 69-75, 70-76, 167-173, 173-179, 
177-183, 188-194, 250-256, 253-259, 267-273, 280-286, 283-289, 
326-332, 372-378, 395-401 

Aspartic acid and asparagine hydroxylation site. 

amino acids 321-333 

EGF-like domain cysteine pattern signature. 

amino acids 181-193 



FIGURE 41 

TGAGACCCTCCTGCAGCCTTCTCAAGGGACAGCCCCACTCTGCCTCTTGCTCCTCCAGGGCA 
qqppp^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^TGGCCAGCCCCGGG 
GCCGCCCTGACCGGGGAGCAGCTCCTGGGCAGCCTGCTGCGGCAGCTGCAGCTCAAAGAGGT 

ACGTGGCCCTGCTGCAGCGCAGCCACGGGGACCGCTCCCGCGGAAAGAGGTTCAGCCAGAGC 

TTCCGAGAGGTGGCCGGCAGGTTCCTGGCGTTGGAGGCCAGCACACACCTGCTGGTGTTCGG 

CATGGAGCAGCGGCTGCCGCCCAACAGCGAGCTGGTGCAGGCCGTGCTGCGGCTCTTCCAGG 
AGCCGGTCCCCAAGGCCGCGCTGCACAGGCAC^ 

CGGGTGACCGTCGAGTGGCTGCGCGTCCGCGACGACGGCTCCAACCGCACCTCCCTCATCGA 

ctccaggctggtgtccgtccacgagagcggctggaaggccttcgacgtgaccgagg™ 
*™cagcagctgagccggccccgg^^ 

gagcatctgggcccgctggcgtccggcgcccacaagctggtccgctttgcctcgcagggggc 

gccagccgggcttggg.agccccaggtggagctgcacaccctggaccttggggacta^g 

ctcagggcgactgtgaccctgaagcaccaatgaccgagggcacccgctgctgccgccaggag 

atgtacattgacctgcaggggatgaagtgggccgagaactgggtgctggagcccccgggctt 

cctggcttatgagtgtgtgggcacctgccggcagcccccggaggccctggccttca^t^ 

cg^ctggggcctcgacagtgcatcgcc.cggagactgactcgctgcccatgIt^c 
atcaaggagggaggcaggaccaggccccaggtgg^^ 

gtgcagctgtgcctcggatggtgcgctcgtgccaaggaggctccagccataggcgcctagtg 



tagccatcgagggacttgacttgtgtgtgtttctgaagtgtt 
gcgatgactgaactgctgatggacaaatgctctgtgctctctagtgagccc 



CGAGGGTACCAGGAGAGCTG 
TGAATTTGCTT 



CCTCTGACAAGTTACCTCACCTAATTTTTGCTTCTCAGGAATGAGAATCTTTGGCCACTGGA 
GTGGAGATACTGTAACCTGAGGGCAGAAAGCCCANTGTGTCATTGTTTACTTGTCCTGTCAC 



TGGATCTGGGCTAAAGTCCTCCACCACCACTCTGGACCTAAGAC 



CTGGGGTTAAGT-G-TGGGT- 



TGTGCATCCCCAATCCAGATAATAAAGACTTTGTAAAACATGAATAAAACACATTTTATTCT 

"AAA 



FIGURE 42 

MQPLWLCWALWVLPLASPGAALTGEQLLGSLLRQLQLKEVPTLDRADMEELVIPTHVRAQYV 
ALLQRSHGDRSRGKRFSQSFREVAGRFLALEASTHLLVFGMEQRLPPNSELVQAVLRLFQEP 
VPKAALHRHGRLSPRSARARVTVEWLRVRDDGSNRTSLIDSRLVSVHESGWKAFDVTEAVNF 
WQQLSRPRQPLLLQVSVQREHLGPLASGAHKLVRFASQGAPAGLGEPQLELHTLDLGDYGAQ 
GDCDPEAPMTEGTRCCRQEMYIDLQGMKWAENWVLEPPGFLAYECVGTCRQPPEALAFKWPF 
LGPRQCIASETDSLPMIVSIKEGGRTRPQWSLPNMRVQKCSCASDGALVPRRLQP 

Signal sequence: 

amino acids 1-18 

N-glycosylation site. 

amino acids 158-162 



1 CAMP " cGMP-dependent protein kinase phosphorylation site. 

'?* amino acids 76-8 0 



Mi 

in 



U! Ca sein kinase II phosphorylation site. 

O amin ° aCidS 68 " 72 ' 81 - 85 ' 161-165, 169-173, 319-323, 329-333 

j"; N-myristoylation site. 

p amino acids 19-25, 156-162, 225-231, 260-266, 274-280 

Amidation site. 

amino acids 74-78 



TGF-beta family signature. 

amino acids 282-298 



FIGURE 43 

GTCTGTTCCCAGGAGTCCTTCGGCGGCTGTTGTGTCAGTGGCCTGATCGCGATGGGGACAAA 
GGCGCAAGTCGAGAGGAAACTGTTGTGCCTCTTCATATTGGCGATCCTGTTGTGCTCCCTGG 
CATTGGGCAGTGTTACAGTGCACTCTTCTGAACCTGAAGTCAGAATTCCTGAGAATAATCCT 
GTGAAGTTGTCCTGTGCCTACTCGGGCTTTTCTTCTCCCCGTGTGGAGTGGAAGTTTGACCA 
AGGAGACACCACCAGACTCGTTTGCTATAATAACAAGATCACAGCTTCCTATGAGGACCGGG 
TGACCTTCTTGCCAACTGGTATCACCTTCAAGTCCGTGACACGGGAAGACACTGGGACATAC 
ACTTGTATGGTCTCTGAGGAAGGCGGCAACAGCTATGGGGAGGTCAAGGTCAAGCTCATCGT 
GCTTGTGCCTCCATCCAAGCCTACAGTTAACATCCCCTCCTCTGCCACCATTGGGAACCGGG 
CAGTGCTGACATGCTCAGAACAAGATGGTTCCCCACCTTCTGAATACACCTGGTTCAAAGAT 
GGGATAGTGATGCCTACGAATCCCAAAAGCACCCGTGCCTTCAGCAACTCTTCCTATGTCCT 
GAATCCCACAACAGGAGAGCTGGTCTTTGATCCCCTGTCAGCCTCTGATACTGGAGAATACA 
GCTGTGAGGCACGGAATGGGTATGGGACACCCATGACTTCAAATGCTGTGCGCATGGAAGCT 
GTGGAGCGGAATGTGGGGGTCATCGTGGCAGCCGTCCTTGTAACCCTGATTCTCCTGGGAAT 
CTTGGTTTTTGGCATCTGGTTTGCCTATAGCCGAGGCCACTTTGACAGAACAAAGAAAGGGA 
CTTCGAGTAAGAAGGTGATTTACAGCCAGCCTAGTGCCCGAAGTGAAGGAGAATTCAAACAG 
ACCTCGTCATTCCTGGTGTGAGCCTGGTCGGCTCACCGCCTATCATCTGCATTTGCCTTACT 
CAGGTGCTACCGGACTCTGGCCCCTGATGTCTGTAGTTTCACAGGATGCCTTATTTGTCTTC 
TACACCCCACAGGGCCCCCTACTTCTTCGGATGTGTTTTTAATAATGTCAGCTATGTGCCCC 
ATCCTCCTTCATGCCCTCCCTCCCTTTCCTACCACTGCTGAGTGGCCTGGAACTTGTTTAAA 
GTGTTTATTCCCCATTTCTTTGAGGGATCAGGAAGGAATCCTGGGTATGCCATTGACTTCCC 

ACT CAACTGCCCACCTGGC 
'GTACTGAC 
TTGTTTGG 



TTCTAAGTAGACAGCAAAAATGGCGGGGGTCGCAGGAATCTGC. 

TGGCAGGGATCTTTGAATAGGTATCTTGAGCTTGGTTCTGGGCTCTTTCCTTGTGTACTGAC 
GACCAGGGCCAGCTGTTCTAGAGCGGGAATTAGAGGCTAGAGCGGCTGAAATGG 

TGATGACACTGGGGTCCTTCCATCTCTGGGGCCCACTCTCTTCTGTCTTCCCATGGGAAGTG 
CCACTGGGATCCCTCTGCCCTGTCCTCCTG AATACAAGCTGAGT-GAGATTGAGTGTGTCTGT 
GGAAAATGGGAGCTCTTGTTGTGGAGAGCATAGTAAATTTTCAGAGAACTTGAAGCCAAAAG 
GATTTAAAACCGCTGCTCTAAAGAAAAGAAAACTGGAGGCTGGGCGCAGTGGCTCACGCCTG 
TAATCCCAGAGGCTGAGGCAGGCGGATCACCTGAGGTCGGGAGTTCGGGATCAGCCTGACCA 
ACATGGAGAAACCCTACTGGAAATACAAAGTTAGCCAGGCATGGTGGTGCATGCCTGTAGTC 
CCAGCTGCTCAGGAGCCTGGCAACAAGAGC^AACTCCAGCTCAAAAAAAAAAAAAAAA 



FIGURE 44 

MGTKAQVERKLLCLFILAILLCSLALGSVTVHSSEPEVRIPENNPVKLSCAYSGFSSPRVEW 
KFDQGDTTRLVCYNNKITASYEDRVTFLPTGITFKSVTREDTGTYTCMVSEEGGNSYGEVKV 
KLIVLVPPSKPTVNIPSSATIGNRAVLTCSEQDGSPPSEYTWFKDGIVMPTNPKSTRAFSNS 
SYVLNPTTGELVFDPLSASDTGEYSCEARNGYGTPMTSNAVRMEAVERNVGVIVAAVLVTLI 
LLGILVFGIWFAYSRGHFDRTKKGTSSKKVIYSQPSARSEGEFKQTSSFLV 

Signal sequence: 

amino acids 1-27 

Transmembrane domain: 

amino acids 23 8-255 

N-glycosylation site. 

amino acids 185-189 

CAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 270-274 

Casein kinase II phosphorylation site. 

amino acids 34-38, 82-86, 100-104, 118-122, 152-156, 154-158 
193-197, 203-207, 287-291 

N-myristoylation site. 

amino acids 105-111, 116-122, 158-164, 219-225, 237-243, 256-262 



FIGURE 45 

CAGCGCGTGGCCGGCGCCGCTGTGGGGACAGCATGAGCGGCGGTTGGATGGCGCAGGTTGGA 

GCGTGGCGAACAGGGGCTCTGGGCCTGGCGCTGCTGCTGCTGCTCGGCCTCGGACTAGGCCT 

GGAGGCCGCCGCGAGCCCGCTTTCCACCCCGACCTCTGCCCAGGCCGCAGGCCCCAGCTCAG 

GCTCGTGCCCACCCACCAAGTTCCAGTGCCGCACCAGTGGCTTATGCGTGCCCCTCACCTGG 

CGCTGCGACAGGGACTTGGACTGCAGCGATGGCAGCGATGAGGAGGAGTGCAGGATTGAGCC 

ATGTACCCAGAAAGGGCAATGCCCACCGCCCCCTGGCCTCCCCTGCCCCTGCACCGGCGTCA 

GTGACTGCTCTGGGGGAACTGACAAGAAACTGCGCAACTGCAGCCGCCTGGCCTGCCTAGCA 

GGCGAGCTCCGTTGCACGCTGAGCGATGACTGCATTCCACTCACGTGGCGCTGCGACGGCCA 

CCCAGACTGTCCCGACTCCAGCGACGAGCTCGGCTGTGGAACCAATGAGATCCTCCCGGAAG 

GGGATGCCACAACCATGGGGCCCCCTGTGACCCTGGAGAGTGTCACCTCTCTCAGGAATGCC 

ACAACCATGGGGCCCCCTGTGACCCTGGAGAGTGTCCCCTCTGTCGGGAATGCCACATCCTC 

CTCTGCCGGAGACCAGTCTGGAAGCCCAACTGCCTATGGGGTTATTGCAGCTGCTGCGGTGC 

TCAGTGCAAGCCTGGTCACCGCCACCCTCCTCCTTTTGTCCTGGCTCCGAGCCCAGGAGCGC 

CTCCGCCCACTGGGGTTACTGGTGGCCATGAAGGAGTCCCTGCTGCTGTCAGAACAGAAGAC 

CTCGCTGCCCTGAGGACAAGCACTTGCCACCACCGTCACTCAGCCCTGGGCGTAGCCGGACA 

GGAGGAGAGCAGTGATGCGGATGGGTACCCGGGCACACCAGCCCTCAGAGACCTGAGTTCTT 

CTGGCCACGTGGAACCTCGAACCCGAGCTCCTGCAGAAGTGGCCCTGGAGATTGAGGGTCCC 

TGGACACTCCCTATGGAGATCCGGGGAGCTAGGATGGGGAACCTGCCACAGCCAGAACTGAG 

GGGCTGGCCCCAGGCAGCTCCCAGGGGGTAGAACGGCCCTGTGCTTAAGACACTCCCTGCTG 
CCCCGTCTGAGGGTGGCGATTAAAGTTGCTTC 



HGURE46 

MSGGWMAQVGAWRTGALGLALLLLLGLGLGLEAAA, 



TSGLCVPLTWRCDRDLDCSDG; 



SPLSTPTS AQAA.GPS SGS CPPTKFQCR 
SDEEECRIEPCTQKGQCPPPPGLPCPCTGVSDCSGGTDKKL 



LESVTSLRMATTMnnmmiT _ - 5 DSSDELGCGTNEILPEGDATTMGPPVT 



RNCSRLACLAGELRCTLSDDCIPLTWRCDGHPDCP; 

Signal sequence: 
amino acids 1-30 

Transmembrane domain: 

amino acids 230-246 

N-glycosylation site. 

amino acids 126-130, 195-199, 213-217 



jj Casein kinase II phosphorylation site. 

U amino acids 84-88, 140-144, 161-165, 218-222 

,J N-myristoylation site. 



Leucine zipper pattern. 

amino acids 17-39 



FIGURF 47 

CCCACGCGTCCGGTCTCGCTCGCTCGCGCAGCGGCGGCAGCAGAGGTCGCGCACAGATGCGG 

GTTAGACTGGCGGGGGGAGGAGGCGGAGGAGGGAAGGAAGCTGCATGCATGAGACCCACAGA 

CTCTTGCAAGCTGGATGCCCTCTGTGGATGAAAGATGTATCATGGAATGAACCCGAGCAATG 

GAGATGGATTTCTAGAGCAGCAGCAGCAGCAGCAGCAACCTCAGTCCCCCCAGAGACTCTTG 

GCCGTGATCCTGTGGTTTCAGCTGGCGCTGTGCTTCGGCCCTGCACAGCTCACGGGCGGGTT 

CGATGACCTTCAAGTGTGTGCTGACCCCGGCATTCCCGAGAATGGCTTCAGGACCCCCAGCG 

GAGGGGTTTTCTTTGAAGGCTCTGTAGCCCGATTTCACTGCCAAGACGGATTCAAGCTGAAG 

GGCGCTACAAAGAGACTGTGTTTGAAGCATTTTAATGGAACCCTAGGCTGGATCCCAAGTGA 

TAATTCCATCTGTGTGCAAGAAGATTGCCGTATCCCTCAAATCGAAGATGCTGAGATTCATA 

ACAAGACATATAGACATGGAGAGAAGCTAATCATCACTTGTCATGAAGGATTCAAGATCCGG 

TACCCCGACCTACACAATATGGTTTCATTATGTCGCGATGATGGAACGTGGAATAATCTGCC 

3 CATCTGTCAAGGCTGCCTGAGACCTCTAGCCTCTTCTAATGGCTATGTAAACATCTCTGAGC 

j TCCAGACCTCCTTCCCGGTGGGGACTGTGATCTCCTATCGCTGCTTTCCCGGATTTAAACTT 

, GATGGGTCTGCGTATCTTGAGTGCTTACAAAACCTTATCTGGTCGTCCAGCCCACCCCGGTG 

; CCTTGCTCTGGAAGCCCAAGTCTGTCCACTACCTCCAATGGTGAGTCACGGAGATTTCGTCT 

, GCCACCCGCGGCCTTGTGAGCGCTACAACCACGGAACTGTGGTGGAGTTTTACTGCGATCCT 

- GGCTACAGCCTCACCAGCGACTACAAGTACATCACCTGCCAGTATGGAGAGTGGTTTCCTTC 

TTATCAAGTCTACTGCATCAAATCAGAGCAAACGTGGCCCAGCACCCATGAGACCCTCCTGA 

CCACGTGGAAGATTGTGGCGTTCACGGCAACCAGTGTGCTGCTGGTGCTGCTGCTCGTCATC 

CTGGCCAGGATGTTCCAGACCAAGTTCAAGGCCCACTTTCCCCCCAGGGGGCCTCCCCGGAG 

TTCCAGCAGTGACCCTGACTTTGTGGTGGTAGACGGCGTGCCCGTCATGCTCCCGTCCTATG 

ACGAAGCTGTGAGTGGCGGCTTGAGTGCCTTAGGCCCCGGGTACATGGCCTCTGTGGGCCAG 

GGCTGCCCCTTACCCGTGGACGACCAGAGCCCCCCAGCATACCCCGGCTCAGGGGACACGGA 

CACAGGCCCAGGGGAGTCAGAAACCTGTGACAGCGTCTCAGGCTCTTCTGAGCTGCTCCAAA 

GTCTGTATTCACCTCCCAGGTGCCAAGAGAGCACCCACCCTGCTTCGGACAACCCTGACATA_ 

ATTGCCAGCACGGCAGAGGAGGTGGCATCCACCAGCCCAGGCATCCATCATGCCCACTGGGT 

GTTGTTCCTAAGAAACTGATTGATTAAAAAATTTCCCAAAGTGTCCTGAAGTGTCTCTTCAA 

ATACATGTTGATCTGTGGAGTTGATTCCTTTCCTTCTCTTGGTTTTAGACAAATGTAAACAA 

AGCTCTGATCCTTAAAATTGCTATGCTGATAGAGTGGTGAGGGCTGGAAGCTTGATCAAGTC 
CTGTTTCTTCTTGACACAGACTGATTAAAAATTAAAAGNAAAAAA 



FIGURE 4fi 

MYHGMNPSNGDGFLEQQQQQQQPQSPQRLLAVILWFQIiALCFGPAQLTGGFDDLQVCADPGI 
PENGFRTPSGGVFFEGSVARFHCQDGFKLKGATKRLCLKHFNGTLGWIPSDNSICVQEDCRI 
PQIEDAEIHNKTYRHGEKLIITCHEGFKIRYPDLHNMVSLCRDDGTWNNLPICQGCLRPLAS 
SNGYVNISELQTSFPVGTVISYRCFPGFKLDGSAYLECLQNLIWSSSPPRCLALEAQVCPLP 
PMVSHGDFVCHPRPCERYNHGTWEFYCDPGYSLTSDYKYITCQYGEWFPSYQVYC I KSEQT 
WPSTHETLLTTWKIVAFTATSVLLVLLLVILARMFQTKFKAHFPPRGPPRSSSSDPDFVWD 
GVPVMLPSYDEAVSGGLSALGPGYMASVGQGCPLPVDDQSPPAYPGSGDTDTGPGESETCDS 
VSGSSELLQSLYSPPRCQESTHPASDNPDIIASTAEEVASTSPGIHHAHWVLFLRN 

Signal sequence : 

amino acids 1-41 

Transmembrane domain : 

amino acids 325-344 

N-glycosylation site. 

amino acids 104-108, 134-138, 192-196 
Casein kinase II phosphorylation site. 

amino acids 8-12, 146-150, 252-256, 270-274, 313-317, 362-366, 
364-368, 380-384, 467-471, 468-472 

N-myristoylation site. 

amino acids 4-10, 61-67, 169-175, 203-209, 387-393, 418-424, 
478-484 



Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 394-405 



FIGURE 49 

CCCACGCGTCCGCTCCGCGCCCTCCCCCCCGCCTCCCGTGCGGTCCGTCGGTGGCCTAGAGA 

TGCTGCTGCCGCGGTTGCAGTTGTCGCGCACGCCTCTGCCCGCCAGCCCGCTCCACCGCCGT 

AGCGCCCGAGTGTCGGGGGGCGCACCCGAGTCGGGCCATGAGGCCGGGAACCGCGCTACAGG 

CCGTGCTGCTGGCCGTGCTGCTGGTGGGGCTGCGGGCCGCGACGGGTCGCCTGCTGAGTGCC 

TCGGATTTGGACCTCAGAGGAGGGCAGCCAGTCTGCCGGGGAGGGACACAGAGGCCTTGTTA 

TAAAGTCATTTACTTCCATGATACTTCTCGAAGACTGAACTTTGAGGAAGCCAAAGAAGCCT 

GCAGGAGGGATGGAGGCCAGCTAGTCAGCATCGAGTCTGAAGATGAACAGAAACTGATAGAA 

AAGTTCATTGAAAACCTCTTGCCATCTGATGGTGACTTCTGGATTGGGCTCAGGAGGCGTGA 

GGAGAAACAAAGCAATAGCACAGCCTGCCAGGACCTTTATGCTTGGACTGATGGCAGCATAT 

CACAATTTAGGAACTGGTATGTGGATGAGCCGTCCTGCGGCAGCGAGGTCTGCGTGGTCATG 

TACCATCAGCCATCGGCACCCGCTGGCATCGGAGGCCCCTACATGTTCCAGTGGAATGATGA 

CCGGTGCAACATGAAGAACAATTTCATTTGCAAATATTCTGATGAGAAACCAGCAGTTCCTT 

CTAGAGAAGCTGAAGGTGAGGAAACAGAGCTGACAACACCTGTACTTCCAGAAGAAACACAG 

GAAGAAGATGCCAAAAAAACATTTAAAGAAAGTAGAGAAGCTGCCTTGAATCTGGCCTACAT 

CCTAATCCCCAGCATTCCCCTTCTCCTCCTCCTTGTGGTCACCACAGTTGTATGTTGGGTTT 

GGATCTGTAGAAAAAGAAAACGGGAGCAGCCAGACCCTAGCACAAAGAAGCAACACACCATC 

TGGCCCTCTCCTCACCAGGGAAACAGCCCGGACCTAGAGGTCTACAATGTCATAAGAAAACA 

AAGCGAAGCTGACTTAGCTGAGACCCGGCCAGACCTGAAGAATATTTCATTCCGAGTGTGTT 

CGGGAGAAGCCACTCCCGATGACATGTCTTGTGACTATGACAACATGGCTGTGAACCCATCA 

GAAAGTGGGTTTGTGACTCTGGTGAGCGTGGAGAGTGGATTTGTGACCAATGACATTTATGA 

GTTCTCCCCAGACCAAATGGGGAGGAGTAAGGAGTCTGGATGGGTGGAAAATGAAATATATG 

GTTATTAGGACATATAAAAAACTGAAACTGACAACAATGGAAAAGAAATGATAAGCAAAATC 

CTCTTATTTTCTATAAGGAAAATACACAGAAGGTCTATGAACAAGCTTAGATCAGGTCCTGT 

GGATGAGCATGTGGTCCCCACGACCTCCTGTTGGACCCCCACGTTTTGGCTGTATCCTTTAT 
CCCAGCCAGTCATCCAGCTCGACCTTATGAGAAGGT ArrTTr,rrr a ^ T ^ TGGCAC? , TACTA 

GAGTCTCAATAAATGTCACTTGGTTGGTTGTATCTAACTTTTAAGGGACAGAGCTTTACCTG 

GCAGTGATAAAGATGGGCTGTGGAGCTTGGAAAACCACCTCTGTTTTCCTTGCTCTATACAG 

CAGCACATATTATCATACAGACAGAAAATCCAGAATCTTTTCAAAGCCCACATATGGTAGCACAG 

GTTGGCCTGTGCATCGGCAATTCTCATATCTGTTTTTTTCAAAGAATAAAATCAAATAAAGA 
GCAGGAAAAAAAAA 



FIGURE 50 

MRPGTALQAVLLAVLLVGLRAATGRLLSASDLDLRGGQPVCRGGTQRPCYKVIYFHDTSRRL 
NFEEAKEACRRDGGQLVSIESEDEQKLIEKFIENLLPSDGDFWIGLRRREEKQSNSTACQDL 
YAWTDGSISQFRNWYVDEPSCGSEVCVVMYHQPSAPAGIGGPYMFQ 

SDEKPAVPSREAEGEETELTTPVLPEETQEEDAKKTFKESREAALNLAYILIPSIPLLLLLV 
VTTWCWVW I CRKRKREQPD PSTKKQHT I WPS PHQGNS PDLEVYNVI RKQS EADLAETRPDL 

KNISFRVCSGEATPDDMSCDYDNMAVNPSESGFVTLVSVESGFVTNDIYEFSPDQMGRSKES 
GWVENEIYGY 

Signal sequence : 

amino acids 1-21 

Transmembrane domain : 

amino acids 235-254 

N-glycosylation site. 

amino acids 117-121, 312-316 

CAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 296-300 

Casein kinase II phosphorylation site. 

amino acids 28-32, 30-34, 83-87, 100-104, 214-218, 222-226, 
299-3 03, 3 06-310, 323-327 



N-myris toyla t ion— s i te . — 

amino acids 18-24, 37-43, 76-82, 146-152 



FIGURE 51 

GGGGTCTCCCTCAGGGCCGGGAGGCACAGCGGTCCCTGCTTGCTGAAGGGCTGGATGTACGC 

ATCCGCAGGTTCCCGCGGACTTGGGGGCGCCCGCTGAGCCCCGGCGCCCGCAGAAGACTTGT 

GTTTGCCTCCTGCAGCCTCAACCCGGAGGGCAGCGAGGGCCTACCACCATGATCACTGGTGT 

GTTCAGCATGCGCTTGTGGACCCCAGTGGGCGTCCTGACCTCGCTGGCGTACTGCCTGCACC 

AGCGGCGGGTGGCCCTGGCCGAGCTGCAGGAGGCCGATGGCCAGTGTCCGGTCGACCGCAGC 

CTGCTGAAGTTGAAAATGGTGCAGGTCGTGTTTCGACACGGGGCTCGGAGTCCTCTCAAGCC 

GCTCCCGCTGGAGGAGCAGGTAGAGTGGAACCCCCAGCTATTAGAGGTCCCACCCCAAACTC 

AGTTTGATTACACAGTCACCAATCTAGCTGGTGGTCCGAAACCATATTCTCCTTACGACTCT 

CAATACCATGAGACCACCCTGAAGGGGGGCATGTTTGCTGGGCAGCTGACCAAGGTGGGCAT 

GCAGCAAATGTTTGCCTTGGGAGAGAGACTGAGGAAGAACTATGTGGAAGACATTCCCTTTC 

TTTCACCAACCTTCAACCCACAGGAGGTCTTTATTCGTTCCACTAACATTTTTCGGAATCTG 

GAGTCCACCCGTTGTTTGCTGGCTGGGCTTTTCCAGTGTCAGAAAGAAGGACCCATCATCAT 

CCACACTGATGAAGCAGATTCAGAAGTCTTGTATCCCAACTACCAAAGCTGCTGGAGCCTGA 

GGCAGAGAACCAGAGGCCGGAGGCAGACTGCCTCTTTACAGCCAGGAATCTCAGAGGATTTG 

AAAAAGGTGAAGGACAGGATGGGCATTGACAGTAGTGATAAAGTGGACTTCTTCATCCTCCT 

GGACAACGTGGCTGCCGAGCAGGCACACAACCTCCCAAGCTGCCCCATGCTGAAGAGATTTG 

CACGGATGATCGAACAGAGAGCTGTGGACACATCCTTGTACATACTGCCCAAGGAAGACAGG 

GAAAGTCTTCAGATGGCAGTAGGCCCATTCCTCCACATCCTAGAGAGCAACCTGCTGAAAGC 

CATGGACTCTGCCACTGCCCCCGACAAGATCAGAAAGCTGTATCTCTATGCGGCTCATGATG 

TGACCTTCATACCGCTCTTAATGACCCTGGGGATTTTTGACCACAAATGGCCACCGTTTGCT 

GTTGACCTGACCATGGAACTTTACCAGCACCTGGAATCTAAGGAGTGGTTTGTGCAGCTCTA 

TTACCACGGGAAGGAGCAGGTGCCGAGAGGTTGCCCTGATGGGCTCTGCCCGCTGGACATGT 

TCTTGAATGCCATGTCAGTTTATACCTTAAGCCCAGAAAAATACCATGCACTCTGCTCTCAA 

ACTCAGGTGATGGAAGTTGGAAATGAAGAGTAACTGATTTATAAAAGCAGGATGTGTTGATT 
TTAAAATAAAGTGCCTTTATACAATG 



FIGURE 52 

MITGVFSMRLWTPVGVLTSLAYCLHQRRVALAELQEADGQCPVDRSLLKLKMVQWFRHGAR 
SPLKPLPLEEQVEWNPQLLEVPPQTQFDYTVTNLAGGPKPYSPYDSQYHETTLKGGMFAGQL 
TKVGMQQMFALGERLRKNYVEDIPFLSPTFNPQEVFIRSTNIFRNLESTRCLLAGLFQCQKE 
GPIIIHTDEADSEVLYPNYQSCWSLRQRTRGRRQTASLQPGISEDLKKVKDRMGIDSSDKVD 
FFILLDNVAAEQAHNLPSCPMLKRFARMIEQRAVDTSLYILPKEDRESLQMAVGPFLHILES 
NLLKAMDSATAPDKIRKLYLYAAHDVTFIPLLMTLGIFDHKWPPFAVDLTMELYQHLESKEW 
FVQLYYHGKEQVPRGCPDGLCPLDMFLNAMSVYTLSPEKYHALCSQTQVMEVGNEE 

Signal sequence : 

amino acids 1-23 

CAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 218-222 

Casein kinase II phosphorylation site. 

amino acids 87-91, 104-108, 320-324 

Tyrosine kinase phosphorylation site. 

amino acids 2 80-288 

N-myristoylation site. 

amino acids 15-21, 117-123, 118-124, 179-185, 240-246, 387-393 
Amidation site. 

amino— acids— 2-3^-2-2-0 — — — — — 



Leucine zipper pattern, 

amino acids 10-32 



Histidine acid phosphatases phosphohistidine signature. 

amino acids 50-65 



If! 



FIGURE S3 

CTCCTCTTAACATACTTGCAGCTAAAACTAAATATTGCTGCTTGGGGACCTCCTTCTAGCCT 

TAAATTTCAGCTCATCACCTTCACCTGCCTTGGTCATGGCTCTGCTATTCTCCTTGATCCTT 

GCCATTTGCACCAGACCTGGATTCCTAGCGTCTCCATCTGGAGTGCGGCTGGTGGGGGGCCT 

CCACCGCTGTGAAGGGCGGGTGGAGGTGGAACAGAAAGGCCAGTGGGGCACCGTGTGTGATG 

ACGGCTGGGACATTAAGGACGTGGCTGTGTTGTGCCGGGAGCTGGGCTGTGGAGCTGCCAGC 

GGAACCCCTAGTGGTATTTTGTATGAGCCACCAGCAGAAAAAGAGCAAAAGGTCCTCATCCA 

ATCAGTCAGTTGCACAGGAACAGAAGATACATTGGCTCAGTGTGAGCAAGAAGAAGTTTATG 

ATTGTTCACATGATGAAGATGCTGGGGCATCGTGTGAGAACCCAGAGAGCTCTTTCTCCCCA 

GTCCCAGAGGGTGTCAGGCTGGCTGACGGCCCTGGGCATTGCAAGGGACGCGTGGAAGTGAA 

GCACCAGAACCAGTGGTATACCGTGTGCCAGACAGGCTGGAGCCTCCGGGCCGCAAAGGTGG 

TGTGCCGGCAGCTGGGATGTGGGAGGGCTGTACTGACTCAAAAACGCTGCAACAAGCATGCC 

TATGGCCGAAAACCCATCTGGCTGAGCCAGATGTCATGCTCAGGACGAGAAGCAACCCTTCA 

GGATTGCCCTTCTGGGCCTTGGGGGAAGAACACCTGCAACCATGATGAAGACACGTGGGTCG 

AATGTGAAGATCCCTTTGACTTGAGACTAGTAGGAGGAGACAACCTCTGCTCTGGC 
GAGGTGCTGCACAAGGGCGTATGGGGCTCTG1 

CCAGGTGGTATGCAAGCAACTGGGCTGTGGC 



GCGACTG 

TCTGTGATGACAACTGGGGAGAAAAGGAGGA 

GAAGTCCCTCTCTCCCTCCTTCAGAGACCGGA 

AATGCTATGGCCCTGGGGTTGGCCGCATCTGGCTGGATAATGTTCGTTGCTCAGGGGAGGAG 
CAGTCCCTGGAGCAGTGCCAGCACAGATTTTGGGGGTTTCAC 
TGTGGCTGTCATCTGCTCAGTGTAGGTG 



:gactgcacccaccaggaaga 
;ggcatcatctaatctgttgagtgcctgaatagaa 

GAAAAACACAGAAGAAGGGAGCATTTACTGTCTACATGACTGCATGGGATGAACACTGATCT 
TCTTCTGCCCTTGGACTGGGACTTATACTTGGTGCCCCTGATTCTCAGGCCTTCAGAGTTGG 
ATCAGAACTTACAACATCAGGTCTAGTTCTCAGGCCATCAGACATAGTTTGGAACTACATCA 
CCACCTTTCCTATGTCTCCACATTGCACACAGCAGATTCCCAGCCTCCATAATTGTGTGTAT 
CAACTACTTAAATACATTCTCACACACACACACACACACACACACACACAC^^^^ 

CACCATTTGTCCTGTTTCTCTGAAGAAC TCTGACAAAATAGAGA^TTTGGTACTGAAAGAGA 
TTCTAGAGGAACGGAATTTTAAGGATAAATTTTCTGAATTGGTTATGGGGTTTCTGAAATTG 



GCTCTATAATCTAATTAGATATAAAA' 
TATGTGTTCAAA 



TTCTGGTAACTTTATTTACAATAATAAAGATAGCAC 



FIGURE 54 

MALLFSLILAICTRPGFLASPSGVRLVGGLHRCEGRVEVEQKGQWGTVCDDGWDIKDVAVLC 

RELGCGAASGTPSGILYEPPAEKEQKVLIQSVSCTGTEDTLAQCEQEEVYDCSHDEDAGASC 

ENPESSFSPVPEGVRLADGPGHCKGRVEVKHQNQWYTVCQTGWSLRAAKWCRQLGCGRAVL 

TQKRCNKHAYGRKPIWLSQMSCSGREATLQDCPSGPWGKNTCNHDEDTWVECEDPFDLRLVG 

GDNLCSGRLEVLHKGVWGSVCDDNWGEKEDQWCKQLGCGKSLSPSFRDRKCYGPGVGRIWL 
DNVRCSGEEQSLEQCQHRFWGFHDCTHQEDVAVICSV 

Signal sequence: 
amino acids 1-15 

Casein kinase II phosphorylation site. 

^ amino acids 47-51, 97-101, 115-119, 209-213, 214-218, 234-238, 
5 267 - 271 ' 294-298, 316-320, 336-340 

*p N-myristoylation site. 

m amino acids 29-35, 43-49, 66-72, 68-74, 72-78, 98-104, 137-143, 
Cd 180-186, 263-269, 286-292 

Q Amidation site. 

H amino acids 196-2 00 

»"* Speract receptor repeated domain signature. 

amino acids 29-67, 249-287 



FIGURE 

ACTGCACTCGGTTCTATCGATTGAATTCCCCGGGGATCCTCTAGAGATCCCTCGACCTCGAC 

CCACGCGTCCGCGGACGCGTGGGCGGACGCGTGGGCCGGCTACCAGGAAGAGTCTGCCGAAG 

GTGAAGGCCATGGACTTCATCACCTCCACAGCCATCCTGCCCCTGCTGTTCGGCTGCCTGGG 

CGTCTTCGGCCTCTTCCGGCTGCTGCAGTGGGTGCGCGGGAAGGCCTACCTGCGGAATGCTG 

TGGTGGTGATCACAGGCGCCACCTCAGGGCTGGGCAAAGAATGTGCAAAAGTCTTCTATGCT 

GCGGGTGCTAAACTGGTGCTCTGTGGCCGGAATGGTGGGGCCCTAGAAGAGCTCATCAGAGA 

ACTTACCGCTTCTCATGCCACCAAGGTGCAGACACACAAGCCTTACTTGGTGACCTTCGACC 

TCACAGACTCTGGGGCCATAGTTGCAGCAGCAGCTGAGATCCTGCAGTGCTTTGGCTATGTC 

GACATACTTGTCAACAATGCTGGGATCAGCTACCGTGGTACCATCATGGACACCACAGTGGA 

TGTGGACAAGAGGGTCATGGAGACAAACTACTTTGGCCCAGTTGCTCTAACGAAAGCACTCC 

TGCCCTCCATGATCAAGAGGAGGCAAGGCCACATTGTCGCCATCAGCAGCATCCAGGGCAAG 

ATGAGCATTCCTTTTCGATCAGCATATGCAGCCTCCAAGCACGCAACCCAGGCTTTCTTTGA 

CTGTCTGCGTGCCGAGATGGAACAGTATGAAATTGAGGTGACCGTCATCAGCCCCGGCTACA 

TCCACACCAACCTCTCTGTAAATGCCATCACCGCGGATGGATCTAGGTATGGAGTTATGGAC 

ACCACCACAGCCCAGGGCCGAAGCCCTGTGGAGGTGGCCCAGGATGTTCTTGCTGCTGTGGG 

GAAGAAGAAGAAAGATGTGATCCTGGCTGACTTACTGCCTTCCTTGGCTGTTTATCTTCGAA 

CTCTGGCTCCTGGGCTCTTCTTCAGCCTCATGGCCTCCAGGGCCAGAAAAGAGCGGAAATCC 

AAGAACTCCTAGTACTCTGACCAGCCAGGGCCAGGGCAGAGAAGCAGCACTCTTAGGCTTGC 

TTACTCTACAAGGGACAGTTGCATTTGTTGAGACTTTAATGGAGATTTGTCTCACAAGTGGG 

AAAGACTGAAGAAACACATCTCGTGCAGATCTGCTGGCAGAGGACAATCAAAAACGACAACA 

AGCTTCTTCCCAGGGTGAGGGGAAACACTTAAGGAATAAATATGGAGCTGGGGTTTAACACT 

AAAAACTAGAAATAAACATCTCAAACAGTAAAAAAAAAAAAAAAGGGCGGCCGCGACTCTAG 

AGTCGACCTGCAGAAGCTTGGCCGCCATGGCCCAACTTGTTTATTGCAGCTTATAATGGTTAC 



FIGIJRF. 

MDPITSTAILPLLFGCLGVFGLFRLLQWVRGKAYLRNAVWITGATSGLGKECAKVFYAAGA 
KLVLCGRNGGALEELIRELTASHATKVQTHKPYLVTFDLTDSGAIVAAAAEILQCFGYVDIL 
VNNAGISYRGTIMDTTVDVDKRVME-mYFGPVALTKALLPSMIKRRQGHIVAISSIQGKMSI 
PFRSAYAASKHATQAFFDCLRAEMEQYEIEVTVISPGYIHTNLSVNAITADGSRYGVMDTTT 
AQGRSPVEVAQDVLAAVGKKKKDVILADLLPSLAVYLRTLAPGLFFSLMASRARKERKSKNS 

Signal sequence: 

amino acids 1-21 

Transmembrane domain : 

amino acids 104-120, 278-292 

N-glycosylation site. 

amino acids 228-232 

Glycosaminoglycan attachment site. 

amino acids 47-51 

Casein kinase II phosphorylation site. 

amino acids 135-139, 139-143, 253-257 

Tyrosine kinase phosphorylation site. 

amino acids 145-153, 146-153 

N-myristoylation site. 



amino acids 44-50, 105-111, 238-244, 242-248, 291-2 



97 



Amidation site . 

amino acids 265-269 



Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 6-17 



FIGURE 57 

CCCACGCGTCCGCTGGTGTTAGATCGAGCAACCCTCTAAAAGCAGTTTAGAGTGGTAAAAAA 
•^AAAAAAACACACCAAACGCTCGCAGCCACAAAAGGGATGAAATTTCTTCTGGACATCCTC 
CTGCTTCTCCCGTTACTGATCGTCTGCTCCCTAGAGTCCTTCGTGAAGCTTTTTATTCCTAA 
GAGGAGAAAATCAGTCACCGGCGAAATCGTGCTGATTACAGGAGCTGGGCATGGAATTGGGA 
GACTGACTGCCTATGAATTTGCTAAACTTAAAAGCAAGCTGGTTCTCTGGGATATAAATAAG 
CATGGACTGGAGGAAACAGCTGCCAAATGCAAGGGACTGGGTGCCAAGGTTCATACCTTTGT 
GGTAGACTGCAGCAACCGAGAAGATATTTACAGCTCTGCAAAGAAGGTGAAGGCAGAAATTG 
GAGATGTTAGTATTTTAGTAAATAATGCTGGTGTAGTCTATACATCAGATTTGTTTGCTACA 
CAAGATCCTCAGATTGAAAAGACTTTTGAAGTTAATGTACTTGCACATTTCTGGACTACAAA 
GGCATTTCTTCCTGCAATGACGAAGAATAACCATGGCCATATTGTCACTGTGGCTTCGGCAG 
CTGGACATGTCTCGGTCCCCTTCTTACTGGCTTACTGTTCAAGCAAGTTTGCTGCTGTTGGA 
( TTTCATAAAACTTTGACAGATGAACTGGCTGCCTTACAAATAACTGGAGTCAAAACAACATG 
I TCTGTGTCCTAATTTCGTAAACACTGGCTTCATCAAAAATCCAAGTACAAGTTTGGGACCCA 
- CTCTGGAACCTGAGGAAGTGGTAAACAGGCTGATGCATGGGATTCTGACTGAGCAGAAGATG 
ATTTTTATTCCATCTTCTATAGCTTTTTTAACAACATTGGAAAGGATCCTTCCTGAGCGTTT 
CCTGGCAGTTTTAAAACGAAAAATCAGTGTTAAGTTTGATGCAGTTATTGGATATAAAATGA 
AAGCGCAATAAGCACCTAGTTTTCTGAAAACTGATTTACCAGGTTTAGGTTGATGTCATCTA 
ATAGTGCCAGAATTTTAATGTTTGAACTTCTGTTTTTTCTAATTATCCCCATTTCTTCAATA 
TCATTTTTGAGGCTTTGGCAGTCTTCATTTACTACCACTTGTTCTTTAGCCAAAAGCTGATT 
ACATATGATATAAACAGAGAAATACCTTTAGAGGTGACTTTAAGGAAAATGAAGAAAAAGAA 
CCAAAATGACTTTATTAAAATAATTTCCAAGATTATTTGTGGCTCACCTGAAGGCTTTGCAA 

aatttgtaccataaccgtttatttaacatatatttttatttttgattgcacttaaatt™^ 

ATAATTTGTGTTTCTTTTTCTGTTCTACATAAAATCAGAAACTTCAAGCTCTCTAAATAAAA 
TGAAGGACTATATCTAGTGGTATTTCACAATGAATATCATGAACTCTCAATGGGTAGGTTTC 

ATCCTACCCATTGCCACTCTGTTTCCTGAGAGATACCTC^CA^CTGGAATGgCAAACATTTCT 

GCACAGGGAAGCTAGAGGTGGATACACGTGTTGCAAGTATAAAAGCATCACTGGGATTTAAG 
GAGAATTGAGAGAATGTACCCACAAATGGCAGCAATAATAAATGGATCACACTTAAAAAAAA 

^^^AAAAAAAAAAAAAAAAAAAAAAAAAAAAA 




FIGURE 58 

MKFLLD I LLLLPLLI VCS LES FVKLFI PKRRKS VTGE I VL I TGAGHG I GRLTAYE FAKLKS K 
LVLWDINKHGLEETAAKCKGLGAKVHTFVVDCSNREDIYSSAKKVKAEIGDVSILVNNAGVV 
YTSDLFATQDPQIEKTFEVIWIjAHFWTTKAFLPAMTKNNHGHIVTVASAAGHVSVPFLIjAYC 
SSKFAAVGFHKTLTDELAALQITGVKTTCLCPNFVNTGFIKNPSTSLGPTLEPEEWNRLMH 
GILTEQKMIFIPSSIAFLTTLERILPERFLAVLKRKISVKFDAVIGYKMKAQ 

Signal sequence: 

amino acids 1-19 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 30-34, 283-287 

Casein kinase II phosphorylation site. 

amino acids 52-56, 95-99, 198-202, 267-271 

N-myristoylation site. 

amino acids 43-49, 72-78, 122-128, 210-216 



FIGURE 59 



■7GATGGAA.CTATAGTTGAAAAGTACTTGCGAGA 
^C' I ^ AAATCATGAATAA,I,T ATAAGGTTCTGA 



GCCATCCACGTGGGGAATCAGACTTTTAATV 
AGATACAGTACAGTCAGTTAAGCCATGGTT. 



rGATGGGC 



TCTACAATGGCCAACTGGACATCATCGTGGCAGCTGCCCTGACAGAGCGCTCCTT 

AAGGCAGAAAAAAAAGTTTGGAAGA' 

CAAGCGGGTGACTTCCATCAGGTAATTATTC 



?^ < ^^^ AGGA ^^^ ATT TTACCCTATGACCAGCCTCTGAGAGCTTTTG^ACATGA^raAA' 

^T^^T TGGA ^ AAACTACCT TCCCAAAAGAGAACAT 



VTCGA 



TTCATTTATGGAAAAGGATGGGATCC1 



" "TTCTTCTAAGAGTAAGTGAAAAGTGCAGTTG 



AATTTTAGGGTCTTGAATAGGAAGTTTTAAT' 

TAACAAACAAAGCTGTAACATCTTTTTCTGCCAATAACAGAAGTTTGGC 



:atgccgtgaaggt 

SGATGAAGCTATi 



FIGURE fiO 

^G AM WKVIVSLVI,I«P S PC I x 3 LP R SL^V SM PP K GDS^P LF1 , TPyIEAGK1QKGRE , SL 
~^ SYAGPLT ™--- F - QI0 P-APVV L W L « M^„ 

AGDFHQVIIRGGGHILPYDQPLRAFDMINRFIYGKGWDPYVG 

Signal sequence: 

amino acids 1-22 



YIRQ 



|| N -9rlycosylation site. 

| amin ° aCids 81 " 85 ' 132-136, 307-311, 346-350 



If! Casein kinase II phosphorylation site. 

P lTl7 id :' 34 ' 138 ' 160_164 ' 240_244 ' 321 " 325 ' 334 - 338 ' 34S-3S2, 

^ -^53-357, 424-428 

"z 

C Tyr ° sine kinase phosphorylation site. 

0 amino acids 423-432 

N-myristoylation site. 

amino acids 22-28, 110-116, 156-162, 232-238 

Serine carboxypeptidases, serine active site. 

amino acids 200-208 

Crystallins beta and gamma 'Greek k^ v - - * - 

a mia ^reeK Jcey" motif signature. 

amino acids 375-391 



FIGURE (if 

gctggagaagaaagggctgagggISga^^ 

TCTAAAATAGGAAGGAATTTTGTG^^^ 

^gacgtgccggtaggatagggaaS 

^ATGCTTTGTAAAATA^^ 

cccctcatcgtgcagccctg?S 

catcattgactactctgagaacc^otg^t^ 

agctgctgcggctggatgacctcttcatcctgStS?^ 

ctgtccagtgtcaacaagacgggcaccI?g?a2g^^ 

tggcaagctcttcatcggcacggctctgg?^^ 

gccggaagctgccccgagacotg^ 

TTTGTCTCCTCTCTCATCAAgW 

CCCCTGAGGGTGTGGCCATCAACTCCOTC^ 

CTCTGC^GGATGACCCCAAGTTCC^ 
CGGGGTGGAATArrv-r^™^,^___^ 



CGGGGTGGAATACCGCCTCCTGCAGGCTrr^r^^^ TCCCTGCC CTTCGGCTGCACCCGGGC 
AGGCCTTCAATATCACCArrrr C ? GG ™ CTTACCTGGCCAA GCCTGGGGACTCACTGGCCP 
CAGTATCACCAC^CCG^ 

gcagatcaaggagcgcctgcagtcctStacca^ 



TGCTGGGGAAGGACGTCCAGTGCACGAAGGCGP^^ 
CTGGACATCAACCAGCCCCTgS^^^ 

CAGCAGGGACCGCATGACCTCTOT^ 

gctgaaaaaggtaagagtct; 



TGGGGACTAAGAGTGGCAAGCl^fl^AAAG^T^Ana^T^^^^^^ < ^^^^ < ^^^^^ 1 ^'^^^^^ 



""""•""^^ 

™PEGV aiHSAGDLm . SR ^^^^^IFYXYGP^GGPVYP^ 

YSWPVGTKSGKLKKVRVYEPRCSNAIHLLSI^^^^r^ TLY ^ S ^^ TSVASYVY N<3 

HLLSKESLLEGSYWWRPNYRQLYPLGEQR 

SlCTnal 



Signal sequence: 

, = _ amino acids 1-32 

I Trans »«nbrane domain: 

£ amino acids 71-87 

If! 

W N -3lycosyl ation s . te 



N-myri st oyl ation sifce 



amino acids 220-226, 319 3 pc , 



HGURE63 

AGGCTCCCGCGCGCGGCTGAG1 




^TT^TGCTC^GGAT^ 
^GOK^CCGCCTGCTC^GATGAAGGCCTG^ 





^tacattctctatgag^^^ 

G TAGCTTGTCCATCAGCTCCACGCCTTGTGA^ 
TCAATGGCCAGAACCTTGGACGTTACT^ 
G ^ gg GGAATC^CCAGGTCATCGTTtSgS^ 
ACCTGGGCAG^CCAGTACMTAAGTGAGC^^ 

ctcttgacctgaagcctggtggctgc^cc^^^ 

TGGCTTTGTTGATGATGG^ 

AG CTAATCAGATCGCCCAGCCTTTGGCCCTrar GC I C JJ G TGCCGAGGCTGTCGGGG TGTCTCTAGGGTGGGAGC 
T^CATCTGCTGGACTcS^ 

TTT ATCCCCGAAATCCTGGGTGTGTC^CCAGTrTar^^ TGGGAGGCT TGGCCACATCCCTCATGGCCCCAT 
CTTCCTTC^CAACCTTC^^ 

TCCCTTCCCACTCGCTGCTTCCCAC^GGGTr^ao 0 ^ 0 ^ GGAACTCGGCG T G AGAAACATGTGACTTCCCCTT 

^ttagcaggtgtctctgSg^^ 
catccagggaggaggacagaaggccSgc?S 

Qttgcagtaaagctataaccttgaatcacaa ttctggggcc ^cccaacacctggcttgggctcactgtcctga 



HGHRE64 



AEIGLWVILRPGPYICSEMDLGGLPSWLLQDPGMRLRTTYK 

ykrggpi iavqveneygsynkdpaympyvkka: 



GFTEAVDLYFDHLMSRWPLQ 
-rim- ™ m LEDRGIVELLLTSDNKDGLSKGIVQGVLAT 

-^~ llttklewqgtqpkmvmeymtgwfdswggphniids sev1ktvsa ^ 



LP P P PD LLPK MP Y E P I ,TPVI.YLSI.WDALKYI^EP IKSE KPI NMENI ,p vlIGGI , GQSpGyi 
IDDQRKGLIGNLYLNDSPLKNPRIYSLDMKKS -—..-GEN 



TSITSSGILSGHVHDEC30VFVNTVSIGFLDYKTTKIJ E 



C AVPLI QGYTVLR I LVENRGRVNYG 

== == 



Signal sequence: 

amino acids 1-2 7 



Casein kinase IX phosphorylation site. 

amino acids 141-iifi r>cr> nc^ >, - 

118, 253-257, 340-344, 395-399, 540-544, 560-564 

N-myristoylation site. 

^ZTZstr' 236 " 242 ' 2i °' 246 ' 244 " 25 °' 2 "- 2 "- 309-315. 
326. 3 66 - 3v2 , 423 . 429 , 425 . 431r 441 _ 447 _ 5o3 _ 5o9 _ 5so _ 586 



FIGTIWF. $S 

ccacgagccScctS 

ATGAGGCaGCTCTAGCGAACCTCTi^SI^^ GGCAGCCGGGACCTCATTGCCTTTCTGA 

CGGAAGTATGAACCCCA^GGG^^^ 

ctggggccagaatcactc?^^^^ 
tcaagttgggagccactctg^ 

AATGGTGCCGATAAGAA^ 



TATATCTGAAGCAGGGGACCCCACACCTAA^X^iZ 1 ATGA CTATGATGCACC 

TCCAGGAAGTTCCTTTGGGACCTTTAC^CcS 
ACTCTGCACCTGGTTGGGCATTTA^ 
TCATTCAATCTTGCCAATGA^ 



S-CCTATATGACCCATAC^^^^ 



GGGCAAAC^TCCTTACCC^ 
GTGG^CrcCTC^ 
^TCCAAAACATT^ 

accaagggccaagtctggatcaatggctttIa?S?^S acatttctatatctacctggatgg 

ACAACAGACCCTCTACGTGC^ 

ctcaatagcactagtact^ 
tgcctctgaaccaatggIgt?aaotgSgc^ 

CTGTAATCCCAGCA CTT^^^ 



gacactccatctcaaaa^^a^ ^ AGGTTGTACCACTGCACTCC agcctggctgacagtga 



FIGURE 66 

MAPKKLSCLRSLLLPLSLTLLLPQADTRSFWDRGHDRFLLDGAPFRYVSGSLHYFRVPRVL 

WADRLLKMRWSGLNAIQFYVPWNYHEPQPGVYNFNGSRDLIAFLNEAALANLLVILRPGPYI 

CAEWEMGGLPSWLLRKPEIHLRTSDPDFIjAAVDSWFKVLLPKIYPWLYHNGGNIISIQVENE 
YGSYRACDFSYMRHI^GLFRALLGEK^ 

TLLRKYEPHGPLVNSEYYTGWLDYWGQNHSTRSVSAVTKGLENMLKLGASVNMYMFHGGTNF 
GY^GA D KKGRF L PITT S YDYDAPISEAGDP T PK L FA L R D VISKF Q EVP LG P L pp PSPKMML 

GPVTLHLVGHLLAFLDLLCPRGPIHSILPMTFEAVKQDHGFMLYRTYMTHTIFEPTPFWVPN 
NGVHDRAYVMVDGVFQGVVERNMRDKLFLTGKLGSKLDI LVENMGRLS FGSNS SDFKGLLKP 

PILGQTILTQWMMFPLKIDNLVKWWFPLQLPKWPYPQAPSGPTFYSKTFPILGSVGDTFLYL 

PGWTKGQVWINGFNLGRYWTKQGPQQTLYVPRFLLFPRGALNKITLLELEDVPLQPQVQFLD 
KPILNSTSTLHRTHINSLSADTLSASEPMELSGH 

Signal sequence: 

amino acids 1-27 

N-glycosylation site. 

amino acids 97-101, 243-247. 276-280, 486-490, 625-629 

=*HP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 4-8 



ion site. 



Casein kinase II phosphorylat 

amino acids 14S-1S2, 234-23S, 32,-331, 423-427, 469-473. 550-554, 
603-607, 644-648 

Tyrosine kinase phosphorylation site. 

amino acids 191-198 

N-myristoylation site. 

amino acids 131-137. 176-182, 188-194, 203-209, 223-229, 227-233 
231-237, 274-280, 296-300, 307-313, 447-453, 484-490 



FIGTJRF ei 

TATGGCTTTATCTGCCTCTACACT 
CTTTCGAAAAAGTCAGAGAAGAGAGCAGTTTTAGTGACATTC 



TTATGGC.™^™^^^ 

-TCTCTTCTGGTTATTCAGGATACCTTTGAAGGAATATT 

GCGTTCCTTCTTCACATcr'Tar' a ni-> -FCCAGATGTCAAAAACGATTTT 

CTTGTCAGAAGTTAG^^ 

GAAGTTAGTGAAAATAAACTTAGGGAAATTAGTTTGAACCATGAGTGGACATTTG 



AAAAACTCAGGCAGCACATTTC 

5TCTTTGACCTCACAGACCTGGATGTGCTAAAGC 

TGCCTTCACGTGAAGTTCACTGATGTGGCTGAAATTCCT 



CTGTCGGGGGTGCCCGATGCTrT^^ 0 ^^ 0 ^^^^^ 



JTTGAACAGACTGCTTTTAGCTTTCTTCGCGATCACTTGAGA 



AATCTCTCCGAGAGTTGCGGn^"^"" 0 ^^^™^^ 

ccc.ccaacaJ:™™^^^^^^ 

TAAACTCTTGGTACTGAACAGC— CTTACAAACTTftOT ™"CATAATGACGGCAC 



> TTAAAGTCCAATAACATTCGCACAATT- CTCTAATTTACAGGAACTGGAT 



, GACTTGTTTAAAATTATGGCATAACAAAA^TG^^^(^^T^C^rco^^C^^TT^^^^^^^^ 
CAAAACAATTGT^^G^r ^^^^^^GGACATTCTGC 

tcactcc^ZaIa^ 

TOGAAGAT^™^ ^^^^^^CrraTta 



===== 

TTCTTACTAAAAAAAAAAAAAAAAA TTGCCTGCTAAAGTAAATGATTAAATTGACATT 



HGUBE68 



MAYMLKKLLISYISIICVYGFICLYTLPWLFR 



LHMVDQYDQL YS KRPGVFLS E VS ENKLRE I S LNHEW 



I PLKE YS FEKVREE S S FSD I PDVKNDFAFL 



VPDAVFDLTDLDVLKLEL I PEAKI PAKI 



TFEKLRQHI SRNAQDKQELHLFMLSG 
SQMTNLQELHLCHCPAKVEQTAFS FLRDHLRCI 



^TDVAEIPAWVYLLKNLRELYLIGNLNSENNKMIG^ 

jLVLNSLKKMMNVAELELQNCELERIPHAIFSLSNLQI 

CIVTIPPSITHVKNLESLYFSNNKLESLPVAVFSLQ 



KLRCLDVSYNNISMIPIEIGLLQNLQHI 

FANGI ,CRMLKKSGL ™DHLFDTLPLEVKEALNQDINIP 



EKVGQLSQLTQLELKGNCLDRLPAQLGQO^^ 



hit 



Signal sequence: 

amino acids 1-20 

N-glycosylation site. 

2 amin ° aGids 241-245, 248-252, 383-387 

ft? i 

£j «»- and cGMP-dependent p rotein kinaoe phosphorylation 

^ ammo acids 326-330 site. 

S ° aSein kinase 11 Phosphorylation site. 

fi amin ° 48 " 52 ' 133 - 137 ' —0, 315-3X*, 432 - 436 , 444 _ 448 

Tyrosine kinase phosphorylation site. 

amino acids 3 4 9-355, 375-381 

N-myristoylation site. 

amino acids 78-84, 124-130, 212-218, 392-398 



FIGIIRF. fiO 

AGTTTT^TTCCCTGCCACCTTGCTGT^ 

G <^<^GCCCTGAAGACTTC^TGATOTr^^^^ ^^CCTCTGAGTTAGGAAAGGCTCCCTTCTCAAA 



^^GTGCAAATTTGATTTTCTTG^TCTA^ 



TACCGGGGATTTTCTGCTTCCTACACCT^AT^^^ 1CTGAOTGTCGTGTT GTCTACAGATTATGCCAATTCT 

gaccc^cttgcagaccaaaattatx^?^^^ 
aaggtagaagatcagtcaI^act^ 
cgtcagaaacaactccaS^ 

gaagatgatgtaatacaaagtcaaSS^ 

TTTGAAAAGAf"rnT B r.^. 1 _5 aCTGGGa ^ T ATAACACC^GCATGGr-TPTT^^^ 



gacaggatc^gagttattataagcaaXtotacct^ 
gaccc^cttgcagaccaaaattatx^t^^^ 



GAAACACATGCGGAAGAAACTCCAAACCAGrrT'T^ 



FIGURE 70 

*kdykiklnf^ifleI^^^^ 

TDYANSYRGFSAS YTS I YAENINTT^^™^?^? VCGRVTp TFESSSNSLTWLS 
K^NWEFSVPLNGCG^^^ 

VEI I YITEDDVIQSQNALGKYNTSI^LFESNSFE^T^pqdvvtt^? I VKCEMGHNST 

LWFLDTCRASPTSDFASPTYDL?^rn«fp^ 

Signal sequence: 

amino acids 1-24 

Transmembrane domain: 

amino acids 571-586 

N-glycosylation site. 

amino acids 29-33, 57-61, 67-71, 148-152, 271- 275 , 370-374 
394-398, 419-423 ' 

Casein kinase II phosphorylation site. 

amino acids 22-26, 108-112, 289-293, 348-352, 371-375, 379-383 
408-412, 463-467, 520-524, 556-560 

Tyrosine kinase phosphorylation site. 

amino acids 172-180, 407-415, 407-416, 519-528 

N-myristoylation site. 

amino acids 28-34, 38-44, 83-89, 95-101, 104-110, 226-232 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 7-18 



FIGURE 71 

gggagtgttttccgtgcccagcttcggtagcgagtggttctggtS^S?^^^ 



TTTGGACCACTftT^Ta^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^AT 



" S^^«^^^Z??TTT^^^^^^^^^^^^^^GACACTAGATGGCACCATTTCTGTAGTTTTTGAG 



lATTTO 
rTTCTG' 
JGCCTG( 

:tggta< 

TTTTGC 



:tg' 
:tg< 
;ta< 



^^^^^TT^?^ G ^^^ G ^ GA ^ T ^^^^TTAAATGGCCCACATCAGGACAGCTGTTCCTTGGCCAT 



ATGTGTGGTACACATC CAAG C CTAAAG 



^ ^S^SS TATTCTGGGGGC ^ CAGAGGTGAAA CTACTGGGCCATGGACAGCCACTTAACTO 

^ r A ^ C r T ^ AGC ^ TGGCATTATGGTAGAACT ^ 

® ^nS AAATGGGGCTGGGCTCTAGCCCTAACTAA ^^ 

W ^^AAGTTATGTCTAAGGCTAGGAACT^^ 

* AA SS AATGTAAACTGGATAAGAAAATTATT TGGCAGTTCA^ 

Q AATTTTTCTTAAATTACCCATGTAACCATTTTAACTCTrcAGi 

' ^ G 3"!ES AGA ^^ GA ^^^ G ^^^ GG -^ , ^'^ , ' 1< ^'rGACTCAGAGGTGAGAATTTTTTCACATTATAGTAG 



'GCACTTTGCCATTAAAGTC 

CAAGGAATTGGTGGTATTATGGACCGAACTGAAAAT^'^' 71 '^ * * 74 



TTTTTTTTrTrrnr^^™ 1AAiATGG GGATATTTTCTGGGAAATGCATTGCTAGTCAAT 



^^^^SSSSS 2S52S5S SSSS 



FIGURE 72 

MRPQELPRLAFPLLLLLLLLLPPPPCPAHSATRFDPTWESLDARQLPAWFDQAKFGIFIHWG 

VFSVPSFGSEWFWWYWQKEKIPKYVEFMKDNYPPSFKYEDFGPLFTAKFFNANQWADIFQAS 

GAKYIVLTSKHHEGFTLWGSEYSWNWNAIDEGPKRDIVKELEVAIRNRTDLRFGLYYSLFEW 

FHPLFLEDESSSFHKRQFPVSKTLPELYELWNYQPEVLWSDGDGGAPDQYWNSTGFLAWLY 

NESPVRGWVTNDRWGAGSICKHGGFYTCSDRYNPGHLLPHKWENCMTIDKLSWGYRREAGI 

SDYLTIEELVKQLVETVSCGGNLLMNIGPTLDGTISWFEERLRQVGSWLKVNGEAIYETYT 

WRSQNDTVTPDVWYTSKPKEKLVYAIFLKWPTSGQLFLGHPKAILGATEVKLLGHGQPLNWI 
SLEQNGIMVELPQLTIHQMPCKWGWALALTNVI 

Signal sequence: 

amino acids 1-28 



N-glycosylation site. 

amino acids 171-175, 239-243, 377-381 
Casein kinase II phosphorylation site. 

amino acids 32-36, 182-186, 209-213, 227-231, 276-280, 315-319 
375-375 

Tyrosine kinase phosphorylation site. 

amino acids 361-369, 389-397 

N-myristoylation site. 

amino acids 143-149, 178-184, 255-261, 272-278, 428-434 

Leucine zipper pattern, 

amino acids 410-432 



Alpha-L-fucosidase putative active site, 

amino acids 283-295 



GG 
C 



FIGURK 73 

====== 

TATSTCAAAAGGTATGTGAAGG^C^^ 

CCAAGAGTCCAAGCAAAACTACCGTGCGATGCCTGGAA 

:acacctgaggctggtttctttcatgc 
caaagaaccaaagaagaaagtc cacc 

TGGACTATGGAGTGCACCAAAGAGAfi 
lTCCTCCTACCTCCAAAGCTTCCCACG 
CTGGGAGAAAGGAGTTTTGCAAAGTG 

AGflGCAAAAGAATGGCAGAAAAGmAGTC^^^ 



AAACTGATAAAAACCCAGAAGAGTCCAAGAG--- ATA ^ 

TGAGGAG, 

:aaaaggc 

JACTGCCi 
TGGATCC 
UVTATCCC 
JCAGTGGT 

cctttcttcagctctgaaagaga^ 



-CATTGGACTATGGAGTGCACCAAAGAGA. 

TTTCTAGCCTGGCTATGTCCTAATA^TATCCC^PT^ 
GGACCTAAAACATCTCATC^ 



GGTTCCTAACTGrAATrzT^^ 
CCTT S™5^™^TCAG^ 





FIGURE 74 



MARC FS LVLLLTS I WTTRLLVQGSLRAEELS I QVS CR IMG I TLVS KKANQQLNFTEAKEACR 
LLGLSLAGKDQVETALKASFETCSYGWVGDGFWISRISPNPKCGKNGVGVLIWKVPVSRQF 
AAYCYNSSDTWTNSCIPEIITTKDPIFNTQTATQTTEFIVSDSTYSVASPYSTIPAPTTTPP 
APASTSIPRRKKLICVTEVFMETSTMSTETEPFVENKAAFKNEAAGFGGVPTALLVLALLFF 
GAAAGLGFCYVKRYVKAFPFTNKNQQKEMI ETKWKEEKANDSNPNEESKKTDKNPEESKS P 



Casein kinase II phosphorylation site 

amino acids 145-149, 214-218 

Tyrosine kinase phosphorylation site. 

amino acids 79-88 

N-myristoylation site. 



SKTTVRCLEAEV 



Signal sequence: 
amino acids 1-16 



Transmembrane domain: 

amino acids 235-254 



N-glycosylation site. 

amino acids 53-57, 130-134, 289-293 



amino 



23-29, 65-71, 234-240, 235-239, 249-255, 



253-259 



# 

FIGURE 75 

AGATGGCGGTCTTGGCACCTCTAATTGCTCTCGTGTATTCGGTGCCGCGACTTTCACGATGG 
CTCGCCCAACCTTACTACCTTCTGTCGGCCCTGCTCTCTGCTGCCTTCCTACTCGTGAGGAA 
ACTGCCGCCGCTCTGCCACGGTCTGCCCACCCAACGCGAAGACGGTAACCCGTGTGACTTTG 
ACTGGAGAGAAGTGGAGATCCTGATGTTTCTCAGTGCCATTGTGATGATGAAGAACCGCAGA 
TCCATCACTGTGGAGCAACATATAGGCAACATTTTCATGTTTAGTAAAGTGGCCAACACAAT 
TCTTTTCTTCCGCTTGGATATTCGCATGGGCCTACTTTACATCACACTCTGCATAGTGTTCC 
TGATGACGTGCAAACCCCCCCTATATATGGGCCCTGAGTATATCAAGTACTTCAATGATAAA 
ACCATTGATGAGGAACTAGAACGGGACAAGAGGGTCACTTGGATTGTGGAGTTCTTTGCCAA 
TTGGTCTAATGACTGCCAATCATTTGCCCCTATCTATGCTGACCTCTCCCTTAAATACAACT 
GTACAGGGCTAAATTTTGGGAAGGTGGATGTTGGACGCTATACTGATGTTAGTACGCGGTAC 
AAAGTGAGCACATCACCCCTCACCAAGCAACTCCCTACCCTGATCCTGTTCCAAGGTGGCAA 
GGAGGCAATGCGGCGGCCACAGATTGACAAGAAAGGACGGGCTGTCTCATGGACCTTCTCTG 
AGGAGAATGTGATCCGAGAATTTAACTTAAATGAGCTATACCAGCGGGCCAAGAAACTATCA 
AAGGCTGGAGACAATATCCCTGAGGAGCAGCCTGTGGCTTCAACCCCCACCACAGTGTCAGA 
TGGGGAAAACAAGAAGGATAAATAAGATCCTCACTTTGGCAGTGCTTCCTCTCCTGTCAATT 
CCAGGCTCTTTCCATAACCACAAGCCTGAGGCTGCAGCCTTTNATTNATGTTTTCCCTTTGG 
CTGNGACTGGNTGGGGCAGCATGCAGCTTCTGATTTTAAAGAGGCATCTAGGGAATTGTCAG 
GCACCCTACAGGAAGGCCTGCCATGCTGTGGCCAACTGTTTCACTGGAGCAAGAAAGAGATC 
TCATAGGACGGAGGGGGAAATGGTTTCCCTCCAAGCTTGGGTCAGTGTGTTAACTGCTTATC 
AGCTATTCAGACATCTCCATGGTTTCTCCATGAAACTCTGTGGTTTCATCATTCCTTCTTAG 
TTGACCTGCACAGCTTGGTTAGACCTAGATTTAACCCTAAGGTAAGATGCTGGGGTATAGAA 
CGCTAAGAATTTTCCCCCAAGGACTCTTGCTTCCTTAAGCCCTTCTGGCTTCGTTTATGGTC 
TTCATTAAAAGTATAAGCCTAACTTTGTCGCTAGTCCTAAGGAGAAACCTTTAACCACAAAG 
TTTTTATCATTGAAGACAATATTGAACAACCCCCTATTTTGTGGGGATTGAGAAGGGGTGAA 



:tggactttcac 

TAACCCTCTGACATACTCCCCACACCCAGTTGATGGCTTTCCGTAATAAAAAGATTGGGATT 
TCCTTTTG 



FIGIJRF. 7fi 

WREVEIZiMFLSAIVMMKNRRSITVEQHIGNIFMFSKVANTILPPRIjDIRHgLLyun^jypj^ 

MTCKPPLYMGPEYIKYFMDKTIDEELERDKRVTWIVEPFANWSNDCQSPAPIYADLSLKYTJC 

TGLNFGKVDVGRYTDVSTRYKVSTSPLTKQLPTLILFQGGKEAMRRPQIDKKGRAVSWTPSE 
ENVIREFNLNELYQRAKKLSKAGDNI PEEQPVASTPTTVSDGENKKDK 

Signal sequence : 

amino acids 1-4 8 



Transmembrane domain : 

amino acids 111-125 

N-glycosylation site. 

amino acids 165-169, 185-189 

CAMP- and cGMP -dependent protein kinase phosphorylation site. 

ammo acids 154-158, 265-269 

Casein kinase II phosphorylation site. 

amino acids 51-55, 145-149, 245-249, 286-290, 288-292 

N-myristoylation site. 

amino acids 188-194, 225-231 



Myb DNA-binding domain repeat signature 1. 



ammo acids 244-253 



FIGTJRF 77 



GGACAGCTCGCGGCCCCCGAGAGCTCTAGCCGTCGAGGAGCTGCCTGGGGACGTTTGCCCTG 
GGGCCCCAGCCTGGCCCGGGTCACCCTGGCATGAGGAGATGGGCCTGTTGCTCCTGGTCCCA 
TTGCTCCTGCTGCCCGGCTCCTACGGACTGCCCTTCTACAACGGCTTCTACTACTCCAACAG 
CGCCAACGACCAGAACCTAGGCAACGGTCATGGCAAAGACCTCCTTAATGGAGTGAAGCTGG 
TGGTGGAGACACCCGAGGAGACCCTGTTCACCTACCAAGGGGCCAGTGTGATCCTGCCCTGC 
CGCTACCGCTACGAGCCGGCCCTGGTCTCCCCGCGGCGTGTGCGTGTCAAATGGTGGAAGCT 
GTCGGAGAACGGGGCCCCAGAGAAGGACGTGCTGGTGGCCATCGGGCTGAGGCACCGCTCCT 
TTGGGGACTACCAAGGCCGCGTGCACCTGCGGCAGGACAAAGAGCATGACGTCTCGCTGGAG 
ATCCAGGATCTGCGGCTGGAGGACTATGGGCGTTACCGCTGTGAGGTCATTGACGGGCTGGA 
GGATGAAAGCGGTCTGGTGGAGCTGGAGCTGCGGGGTGTGGTCTTTCCTTACCAGTCCCCCA 
ACGGGCGCTACCAGTTCAACTTCCACGAGGGCCAGCAGGTCTGTGCAGAGCAGGCTGCGGTG 
GTGGCCTCCTTTGAGCAGCTCTTCCGGGCCTGGGAGGAGGGCCTGGACTGGTGCAACGCGGG 
CTGGCTGCAGGATGCTACGGTGCAGTACCCCATCATGTTGCCCCGGCAGCCCTGCGGTGGCC 
CAGGCCTGGCACCTGGCGTGCGAAGCTACGGCCCCCGCCACCGCCGCCTGCACCGCTATGAT 
GTATTCTGCTTCGCTACTGCCCTCAAGGGGCGGGTGTACTACCTGGAGCACCCTGAGAAGCT 
GACGCTGACAGAGGCAAGGGAGGCCTGCCAGGAAGATGATGCCACGATCGCCAAGGTGGGAC 
AGCTCTTTGCCGCCTGGAAGTTCCATGGCCTGGACCGCTGCGACGCTGGCTGGCTGGCAGAT 
GGCAGCGTCCGCTACCCTGTGGTTCACCCGCATCCTAACTGTGGGCCCCCAGAGCCTGGGGT 
CCGAAGCTTTGGCTTCCCCGACCCGCAGAGCCGCTTGTACGGTGTTTACTGCTACCGCCAGC 
ACTAGGACCTGGGGCCCTCCCCTGCCGCATTCCCTCACTGGCTGTGTATTTATTGAGTGGTT 
CGTTTTCCCTTGTGGGTTGGAGCCATTTTAACTGTTTTTATACTTCTCAATTTAAATTTTCT 
TTAAACATTTTTTTACTATTTTTTGTAAAGCAAACAGAACCCAATGCCTCCCTTTGCTCCTG 
GATGCCCCACTCCAGGAATCATGCTTGCTCCCCTGGGCCATTTGCGGTTTTGTGGGCTTCTG 
GAGGGTTCCCCGCCATCCAGGCTGGTCTCCCTCCCTTAAGGAGGTTGGTGCCCAGAGTGGGC 



™~ -TGCCCCT 
CAGCCTGGGGGAAGAAGAGGGCCTCGGGGGCCTCCGGAGCTGGGCTTTGGGCCTCTCCTGCC 
CACCTCTACTTCTCTGTGAAGCCGCTGACCCCAGTCTGCCCACTGAGGGGCTAGGGCTGGAA 
GCCAGTTCTAGGCTTCCAGGCGAAATCTGAGGGAAGGAAGAAACTCCCCTCCCCGTTCCCCT 
TCCCCTCTCGGTTCCAAAGAATCTGTTTTGTTGTCATTTGTTTCTCCTGTTTCCCTGTGTGG 
GGAGGGGCCCTCAGGTGTGTGTACTTTGGACAATAAATGGTGCTATGACTGCCTTCCGCCAA 



FIGURE 7K 

MGLLLLVPLLLLPGSYGLPFYNGFYYSNSANDQNLGNGHGKDLLNGVKLWETPEETLFTYQ 
GASVILPCRYRYEPALVSPRRVRVKWWKLSENGAPEKDVLVAIGLRHRSFGDYQGRVHLRQD 
KEHDVSLEIQDLRLEDYGRYRCEVIDGLEDESGLVELELRGWFPYQSPNGRYQFNFHEGQQ 
VCAEQAAWASFEQLFRAWEEGLDWCNAGWLQDATVQYPIMLPRQPCGGPGIjAPGVRSYGPR 

HRRLHRYDVFCFATALKGRVYYLEHPEKLTLTEAREACQEDDATIAKVGQLFAAWKFHGLDR 
CDAGWLADGSVRYPWHPHPNCGPPEPGVRSFGFPDPQSRLYGVYCYRQH 

Signal sequence: 

amino acids 1-17 

Casein kinase II phosphorylation site. 

amino acids 29-33, 53-57, 111-115, 278-282 

Tyrosine kinase phosphorylation site. 

amino acids 137-145 

N-myristoylation site. 

amino acids 36-42, 184-190, 208-214, 237-243, 297-303, 307-313 



FIGURE 70 

GGAGAGCGGAGCGAAGCTGGATAACAGGGGACCGATGATGTGGCGACCATCAGTTCTGCTGC 

TTCTGTTGCTACTGAGGCACGGGGCCCAGGGGAAGCCATCCCCAGACGCAGGCCCTCATGGC 

C^GGAGGG^CCAGGCGGCCCCCCTGAGCGACGCTCCCCA^TGACGCCCAC™ 

CTTCCAGTACGACCATGAGGCTTTCCTGGGACGGGAAGTGGCCAAGGAATTCGACCAACTCA 

CCCCAGAGGAAAGCCAGGCCCGTCTGGGGCGGATCGTGGACCGCATGGACCGCGCGGGGGAC 

^^^^^^^^'^^^^^^^^^^^^ < ^^^^^^^^^^^TCGCGCACACGCAG^^^3^GGCA 

CATACGGGACTCGGTGAGCGCGGCCTGGGACACGTACGACACGGACCGCGACGGGCGTGTGG 

GTTGGGAGGAGCTGCGCAACGCCACCTATGGCCACTACGCGCCCGGTGAAGAATTT^ATGAC 

< ^ t ^^^*^^^^^ < ^^^^^^^^^^^^^^'^ ( -^' ( 5G^-^'GGGGACGAGCGGCGTTTCCGGGTGGC 

CGACCAGGATGGGGACTCGATGGCCACTCGAGAGGAGCTGACAGCCTTCC^CACCCCGAGG 

GGAG^^^^^^^^^^^^^^^^^^^^^ < ^^^^^^^^^^^^^^^^^^^^^^^^^^^^ < ^'^^^^ 
GGAGCCGGCGTGGGTGCAGACGGAGAGGCAGCAGTTCCGGGACTTCCGGGATCTGAACAAGG 

ATGGGCACCTGGATGGGAGTGAGGTGGGCCACTGGGTGCTGCCCCCTGCCCAGGACCAGCCC 

^P~^^^^^^^^^^^^ < ^^^^^^^^ < ^^^^^^^^^^^^®^^^^^ < ^^GGGCGGCTGAGCAA 

^«~^^^^^^^'^^^^^'^^^^^ < ^^^^^^^^^^^^^^^^^^^^^^ ( -^^CTATGGCGAGG 

ACCTGACCCGGCACCACGATGAGCTGTGAGCACCGCGCACCTGCCACAGCCTCAGAGGCCCG 

CACAATGACCGGAGGAGGGGCCGCTGTGGTCTGGCCCCCTCCCTGTCCAGGCCCCGCAGGAG 

gcagatgcagtcccaggcatcctcctgcccctgggctctcag^accccctgggt"^ 

TGTCCCTGTCACACCCCCAACCCCAGGGAGGGGCTGTCATAGTCCCAGAGGATAAGCAATAC 

ctatttctgactgagtctcccagcccagacccagggacccttggccccaagctcagctctaa 



CACCACATAGACTGAAACTCCCC 



T 



GAACCGCCCCAACCCCTCCAGCTCCAAATCTGAGCCTC 
GGCCCCAGCCCTCTCCTGCCTGGCCTGGCC^^^^ 

^^^^^ 




FIGURE 80 

MMWRPSVLLLLLLLRHGAQGKPSPDAGPHGQGRVHQAAPLSDAPHDDAHGNFQYDHEAFLGR 

EVAKEFDQLTPEESQARLGRIVDRMDRAGDGDGWVSLAELRAWIAHTQQRHIRDSVSAAWDT 

YDTDRDGRVGWEELRNATYGHYAPGEEFHDVEDAETYKKMLARDERRFRVADQDGDSMATRE 

ELTAFLHPEEFPHMRDIVIAETLEDLDRNKDGYVQVEEYIADLYSAEPGEEEPAWVQTERQQ 

FRDFRDLNKDGHLDGSEVGHWVLPPAQDQPLVEANHLLHESDTDKDGRLSKAEILGNWNMFV 
GSQATNYGEDLTRHHDEL 

Signal sequence: 

amino acids 1-20 

N-glycosylation site. 

amino acids 140-144 

Casein kinase II phosphorylation site. 

amino acids 72-76, 98-102, 127-131, 184-188, 208-212, 289-293, 
291-295, 298-302 

N-myristoylation site. 

amino acids 263-269, 311-317 



Endoplasmic reticulum targeting sequence. 

amino acids 325-330 



FIGURE 81 

^™ TTGCCTTCCGCACTCG ^ CGCAGCCGGGT ^ ATCTC GAGCAGGTGCGGAGCCCCGG 
GCGGCGGGCGCGGGTGCGAGGGATCCCTGACGCCTCTGTCCCTGTTTCTTTGTCGCTCCCAG 

gc j g ;es tgtcgtcgttttggcgc ^^ 

GGCTTCGCTCGATTTGCCGCCGAGGCGCCTCCCAGACCTAGAGGGGCGCTGGCCTGGAGCAG 

GAGGAGGTGACGCGCGGGGCCTCCCGCACCCTGGCCTTGCCCGCATTCTCCCTCTCTCCCAG 
GTGTGAGCAGCCTATCAGTCACCATGTCCGCAGCCTGGATCCCGGCTCTCGGCCTCGGTGTG 
TGTCTGCTGCTGCTGCCGGGGCCCGCGGGCAGCGAGGGAGCCGCTCCCATTGCTATCACATG 
TTTTACCAGAGGCTTGGACATCAGGAAAGAGAAAGCAGATGTCCTCTGCCCAGGGGGCTGCC 
CTCTTGAGGAATTCTCTGTGTATGGGAACATAGTATATGCTTCTGTATCGAGCATATGTGGG 
GCTGCTGTCCACAGGGGAGTAATCAGCAACTCAGGGGGACCTGTACGAGTCTATAGCCTACC 
TGGTCGAGAAAACTATTCCTCAGTAGATGCCAATGGCATCCAGTCTCAAATGCTTTCTAGAT 
GGTCTGCTTCTTTCACAGTAACTAAAGGCAAAAGTAGTACACAGGAGGCCACAGGACAAGCA 
GTGTCCACAGCACATCCACCAACAGGTAAACGACTAAAGAAAACACCCGAGAAGAAAACTGG 
CAATAAAGATTGTAAAGCAGACATTGCATTTCTGATTGATGGAAGCTTTAATATTGGGCAGC 
GCCGATTTAATTTACAGAAGAATTTTGTTGGAAAAGTGGCTCTAATGTTGGGAATTGGAACA 
GAAGGACCACATGTGGGCCTTGTTCAAGCCAGTGAACATCCCAAAATAGAATTTTACTTGAA 
AAACTTTACATCAGC CAAAGATGTTTTGTTTGC CATAAAGGAAGTAGGTTTCAGAGGGGGTA 

ATTCCAATACAGGAAAAGCCTTGAAGCATACTGCTCAGAAATTCTTCACGGTAGATGCTGGA 
GTAAGAAAAGGGATCCCCAAAGTGGTGGTGGTATTTATTGATGGTTGGCCTTCTGATGACAT 
CGAGGAAGCAGGCATTGTGGCCAGAGAGTTTGGTGTCAATGTATTTATAGTTTCTGTGGCCA 
AGCCTATCCCTGAAGAACTGGGGATGGTTCAGGATGTCACATTTGTTGACAAGGCTGTCTGT 
CGGAATAATGGCTTCTTCTCTTACCACATGCCCAACTGGTTTGGCACCACAAAATACGTAAA 
GCCTCTGGTACAGAAGCTGTGCACTCATGAACAAATGATGTGCAGCAAGACCTGTTATAACT 
CAGTGAACATTGCCTTTCTAATTGATGGCTCCAGCAGTGTTGGAGATAGCAATTTCCGCCTC 
ATGCTTGAATTTGTTTCCAACATAGCCAAGACTTTTGAAATCTCGGACATTGGTGCCAAGAT 
AGCTGCTGTACAGTTTACTTATGATCAGCGCACGGAGTTCAGTTTCACTGACTATAGCACCA 
AAGAGAATGTCCTAGCTGTCATCAGAAACATCCGCTATATGAGTGGTGGAACAGCTACTGGT 
GATGCCATTTCCTTCACTGTTAGAAATGTGTTTGGCCCTATAAGGGAGAGCCCCAACAAGAA 
CTTCCTAGTAATTGTCACAGATGGGCAGTCCTATGATGATGTCCAAGGCCCTGCAGCTGCTG 
CACATGATGCAGGAATCACTATCTTCTCTGTTGGTGTGGCTTGGGCACCTCTGGATGACCTG 
AAAGATATGGCTTCTAAACCGAAGGAGTCTCACGCTTTCTTCACAAGAGAGTTCACAGGATT 
AGAACCAATTGTTTCTGATGTCATCAGAGGCATTTGTAGAGATTTCTTAGAATCCCAGCAAT 
AATGGTAACATTTTGACAACTGAAAGAAAAAGTACAAGGGGATCCAGTGTGTAAATTGTATT 
CTCATAATACTGAAATGCTTTAGCATACTAGAATCAGATACAAAACTATTAAGTATGTCAAC 
AGCCATTTAGGCAAATAAGCACTCCTTTAAAGCCGCTGCCTTCTGGTTACAATTTACAGTGT 



GATAATGTGGATTAAAACCTTAAGAGTTCTAACCATGCCTACTAAATGTACAGATATGCAAA 
TTCCATAGCTCAATAAAAGAATCTGATACTTAGACCAAAAAAAAAAA 



FIGURE 82 

MSAAWIPALGLGVCLLLLPGPAGSEGAAPIAITCFTRGLDIRKEKADVLCPGGCPLEEFSVY 
GNIVYASVSSICGAAVHRGVISNSGGPVRVYSLPGRENYSSVDANGIQSQMLSRWSASFTVT 
KGKSSTQEATGQAVSTAHPPTGKRLKKTPEKKTGNKDCKADIAFLIDGSFNIGQRRFNLQKN 
FVGKVALMLGIGTEGPHVGLVQASEHPKIEFYLKNFTSAKDVLFAIKEVGFRGGNSNTGKAL 
KHTAQKFFTVDAGVRKGIPKWWFIDGWPSDDIEEAGIVAREFGVNVFIVSVAKPIPEELG 
MVQDVTFVDKAVCRNNGFFSYHMPNWFGTTKYVKPLVQKLCTHEQMMCSKTCYNSVNIAFLI 
DGSSSVGDSNFRLMLEFVSNIAKTFEISDIGAKIAAVQFTYDQRTEFSFTDYSTKENVLAVI 
RNIRYMSGGTATGDAISFTVRNVFGPIRESPNKNFLVIVTDGQSYDDVQGPAAAAHDAGITI 
FSVGVAWAPLDDLKDMASKPKESHAFFTREFTGLEPIVSDVIRGICRDFLESQQ 

Signal sequence: 

amino acids 1-24 

N- glycosylate on site. 

amino acids 100-104, 221-225 

Casein kinase II phosphorylation site. 

amino acids 102-106, 129-133, 224-228, 316-320, 377-381, 420-424, 
425-429, 478-482, 528-532 

N-myristoylation site. 

amino acids 10-16, 23-29, 81-87, 135-141, 158-164, 205-211, 
239-245, 240-246, 261-267, 403-409, 442-448, 443-449 

Amidation site. 

amino acids 145-149 



FIGURE 83 



CGCCGCGCTCCCGCACCCGCGGCCCGCCCACCGCGCCGCTCCCGCATCTGCACCCGCAGCCC 
^S^ CTCCCGGC ^ GAGCG ^ 

GGGCGGCGGCTGCGGGCGCAGAGCGGAGATGCAGCGGCTTGGGGCCACCCTGCTGTGCCTGC 

I G 2I2 GCGGCGGCGGTCCCCACGGCCCCCGCGCCCGCTCC GACGGCGACCTCGGCTCCA^ 

AAGCCCGGCCCGGCTCTCAGCTACCCGCAGGAGGAGGCCACCCTCAATGAGATGTTCCGCGA 

^I? A S G ^ CTGATGGAGGACACGCAGC ^^ 

CAGAAGAAGCTGCTGCTAAAGCATCATCAGAAGTGAACCTGGCAAACTTACCTC^CCAGCTAT 
CACAATGAGACCAACACAGACACGAAGGTTGGAAATAATACCATCCATGTGCACCGA^ 

ATGTACTGCCAGTTTGCCAGCTTCCAGTACACCTGCCAGCCATGCCGGGGCCAGAGGAT^^^ 
CTGCACCCGGGACAGTGAGTGCTGTGGAGACCAGCTGTGTGTCTGGGGTCACTGCACCAAAA 
TGGCCACCAGGGGCAGCAATGGGACCATCTGTGACAACCAGAGGGACTGCCAGCCGGGGCTC 
^^ GCCTTCCAGAGAGGCCTGCTGTTCCCTGTGTGCA ^ 

S c ™S ccatgaccccgccagccggcttctggacct ^ tca c 
gagccttggaccgatgcccttgtgccagtggcctcctctgccagccccacagccacagcctg 

GTGTATGTGTGCAAGCCGACCTTCGTGGGGAGCCGTGACCAAGATGGGGAGA^^^ 
CAGAG ^ GGTCCCCGAT ^ 

AGGACCTGGAGAGGAGCCTGACTGAAGAGATGGCGCT^ 

GCACTGCTGGGAGGGGAAGAGATTTAGATCTGGACCAGGCTGTGGGTAGATGTGCAATAGAA 
A ^ A SS TAATTTATTTCCCCAGGTGTGTGCTTTAGGC GTGGGCTGACCAGG^ 

TCTTCTTCCCAGTAAGTTTCCCCTCTGGCTTGACAGCATGAGGTGTTGTGCATTTGTTCA^ 
TCCCCCAGGCTGTTCTCCAGGCTTCACAG^^ 

tgcaggagcagtttgccacccctgtccagattattggctgctttgcctctaccag?tggcaS 
agtctccctctgattggttttggggaaatgtggaga^^ 

cctggcaaaaatgcaacaaatgaattttccacgcagttctttccatgggcataggtaagctg 

ar r a ^ t^ AGGTG ^^ GGAGA ^ GAAA ^ GT ^ G ^ GT ^ GAG G ^^^^^TTACATGTGTTTATTCATCC 
AGCAGTGTTGCTCAGCTCCTACCTCTGTGCCAGGGCAGCATTTTCATATCCAAGATCatTTC 

CCTCTCTCAGCACAGCCTGGGGAGGGGGTCATTGTTCTCCTCGTCCATC^GG^A^C^TCAGAG 

G ^ GAGAGACTGCAAGCTGCTTGCCCAAG TCACACAGCTAGT^ 

C ™^ GTGACTCTAAGCTCAGTGCTCTCTCCACTACCC CACAC 

AAGTCCTCCCCAAAAGGAAGGAGAATGGGATTTTTCTTGAGGCATGCACATCTGGAtTTA^ 
?^ AAA ^ TAATTCTCACATCCCTCTAAAAGTAAACTACTG TTAG 

A ^ G ^ GGCAGCCGTCCTTCTAATGAAGACAAT ^ 
TGCATTAGTAACTTTGAAAGGTATATGACT 



J^S™^ TTATCAACCACGTGGAGAA AATCAAACCGAGCAGGGCTGTGTGAAACATGGTT 
GTAATATGCGACTGCGAACACTGAACTCT^^ 

TGGACTGTTGCCACCATGTATTCATCCAGAGTTCTTAAAGTTTAAAGTTGCACAT^ 
TAAGCATGCTTTCTTTGAGTTTTAAATTATGTAT^ 

ATAAATCACTTCAACTGCAAAAAAAAAAAAAAAAAAAAAAAAAA ^GAAATCAAGC 



FIGURE 84 



MQRLGATLLCLLLAAAVPTAPAPAPTATSAPVKPGPALSYPQEEATLNEMFREVEELMEDTQ 

HKLRSAVEEMEAEEAAAKASSEVNLANLPPSYHNETNTDTKVGNNTIHVHREIHKITNNQTG 

QMVFSETVITSVGDEEGRRSHECIIDEDCGPSMYCQFASFQYTCQPCRGQRMLCTRDSECCG 

DQLCVWGHCTKMATRGSNGTICDNQRDCQPGLCCAFQRGLLFPVCTPLPVEGELCHDPASRL 

LDLITWELEPDGALDRCPCASGLLCQPHSHSLVYVCKPTFVGSRDQDGEILLPREVPDEYEV 
GSFMEEVRQELEDLERSLTEEMALGEPAAAAAALLGGEEI 



Signal sequence : 

amino acids 1-19 




ein kinase II phosphorylation site. 

no acids 46-50, 67-71, 98-102, 135-139, 206-210, 



acids 96-100, 106-110, 121-125, 204-20 



312-316, 



0 N -myristoylation site. 

il amino acids 202-208, 217-223 



Amidation site. 

amino acids 14 0-144 



# 



FIGURE 



CCAGGCACGGTGACTCACACCT ^^^ 

AGG * GCCTGTAATCCCAGCT ^^ 

g^tagatactgcttctctgc^cctccttaactctgcatcctcttcttccIgggc^ 

G ^I GACTGAG ^^ CC ^ G CCCCAGAGGACAAGGAAGAGAAGGCATATTGAGGAGGGCA^ 

ctgtagaatgactgccctgggac^tggttccttgggccctggc^gggttgctgScc^ 



G ^?5 GC ^ GCCAG ^ TCCGGCC CT(^TATACGCCCCGCTCGTCCTACCGCGAG^ 



GCC ^ GGGCCTTTOCTGGCCTC A<^CTTGCTGCGGCTGCACCTCAACTCCAAC^^ 

CCGCTGGTTTGAAATGCTGCCCAACTTCK3AGATACTCATGATTGGCGGCAACAAGGT^^ 

^CTTCCGGCCCCTGGCCAACCTGCGTAGCCT^ 

CCTG^GGGGCTGCAAAGCCTGGAGA^^ 

G^CAGGTGCCCGGGCTCAAGTTCCTAGACCTCAACAAGAACCCGCTCCAGCGGGlS 
^CATGCTGCACCTTAAGGAGCTGGGACTG^^ 

^ GGTGCCCCAGATGGAGACCCTCATGCTC ^CAACAACGCTCTCAGTGCCTT^ 

CCTGCCCAACCTGCAGGAGGTAGGTCTCCACGGCAACCCCATCi ^^ACCAUCAGACGGTGGAGTC 



GGTCCGTGAGGTGCCCTTCCGGGAGATGACGC^CC^CTGTTTGCCCCTCATCTCCCCACG^^ 
n^^ TAGC ^ GTGGAG ^ 

GGTCACTCCAGCTGGGCTTCGACTGACACCTGCCC^TGCAGGCAGGAGGTACCGGGTGTACCC^ 
G^GCTGCGC^GGGTGAC^GCAC^GAGGCAGGGCTATACACCTGTGTGGC^C 

^ CA ^ GAGACCCACCCCTATCACATCCTGCTATCTTGGGTG ACCCCACCC^ 



GGCACAGGCCAACCCAGGAA 



OTTGGCTTGTGTAT^CCAGGACCAAAGAGGCCACTTCTTGCCACAGAGCCTTAG^GA^ 
^ CA ^ CCTGGCTCTCGCTGTCCTTCTCCTGG ^CTGGGCTAGCGGCCCACCT A G^ 
G^TGTGGGTGGGAGGCGGCCTCTCCCTCC^GCCT^ 

G ^^ CCCCTCGTCCTGCCCTGG ^ TCCAGGGAGGAAGCTG CCCA^ 

A r™^ C J CAAAATTCT ^ GCTCAGCCTGTTCTCAGCAG ™ 
AGAG ^ GCAGTCTGGGCCAGATGCCCTGCCAGGA ^ GGGA ^ 

^^cagatgg^ctttgtggccctgggggtgc^ 

CCTCTGCTGCCATTCTG AGGAACATCTCCAAGGAACAGGAGGGACT TTGGrT 
eTCTCTGCCCAGAGGCTCCTGGGCCTGGCTTGGCTGTCCCCTACCTGTGTCCCctGGCTC^ 

ctcg^ggctgccctct^tgtgggagtgacc^^ 

GGG 5^ CATCTCAGCAGCCTGGGCTCGGCATTC CGAAGCTGACTTO^^ 
A^GTCACCTCCCCCAACCCGATTC^CTCTTTTCTCCTGTTTTGTAAAAAATAA^ 



FIGURE 86 

MRLLVAPLLLAWVAGATATVPWPWHVPCPPQCACQIRPWYTPRSSYREATTVDCNDLFLTA 
VPPALPAGTQTLLLQSNSIVRVDQSELGYLANLTELDLSQNSFSDARDCDFHALPQLLSLHL 
EENQLTRLEDHSFAGLASLQELYLNHNQLYRIAPRAFSGLSNLLRLHLNSNLLRAIDSRWFE 
MLPNLE I LMIGGNKVDAI LDMNFRPLANLRSLVLAGMNLRE I SDYALEGLQSLESLS FYDNQ 

LARVPRRALEQVPGLKFLDLNKNPLQRVGPGDFANMLHLKELGLNNMEELVSIDKFALVNLP 
ELTKLDITNNPRLSFIHPRAFHHLPQMETLMLNNNALSALHQQTVESLPNLQEVGLHGNPIR 
CDCVIRWANATGTRVRFIEPQSTLCAEPPDLQRLPVREVPFREMTDHCLPLISPRSFPPSLO 
VASGESMVLHCRALAEPEPEIYWVTPAGLRLTPAHAGRRYRVYPEGTLELRRVTAEEAGLYT 
CVAQNLVGADTKTVSWVGRALLQPGRDEGQGLELRVQETHPYHILLSWVTPPNTVSTNLTW 
SSASSLRGQGATALARLPRGTHSYNITRLLQATEYWACLQVAFADAHTQLACVWARTKEATS 

CHRALGDRPGLIAILALAVLLLAAGLAAHLGTGQPRKGVGGRRPLPPAWAFWGWSAPSVRW 

SAPLVLPWNPGRKLPRSSEGETLLPPLSQNS 

Signal sequence: 

amino acids 1-18 



Transmembrane domain : 

amino acids 629-648 

N-glycosylation site. 

amino acids 94-98, 381-385, 555-559, 583-587 

CAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 485-489 

Casein kinase II phosphorylation site. 

amino acids 46-50, 51-55, 96-100, 104-108, 130-134, 142-146, 
243-247, 313-317, 488-492, 700-704 

"Tyrosine kinase phosphorylation site. 

amino acids 532-540 

N-myristoylation site. 

amino acids 15-21, 493-499, 566-572 



Amidation site. 

amino acids 470-474, 660-664, 692-696 



FIGURE K7 



^CGTGCACAA 
3TGCCCACCC 
TCTGCATGTA 
3CAGCTACAG 
^CTACTCCAA 



silllli==sip^ 



VTCCGTGAGGAGAGCAGCTACAG 



GCGACCTGGAGCGCATCCCCCACTCCATCT 
TCAAGACCATCGAGGAGATCATCAGCTTCCi 
TCGCCTACATCCCCATCCAGATCGGCAACC r 
AGATCCCCACCCAGCTCTTCTACTGCCGCAi 
CTGCCGACATCGGCCTCCTGCAGAACCTCCi 
^GCTCTTCCAGTGCCGGAAGCTGCGGGCCC^ 
3CGAGCTGACCAACCTGACGCAGATCGAGCT 
SCCCACTGCTCAAGCGCAGCGGCTTGGTGG'I 
GGCTGTGGAGGGCTGACAAGGAGCAGGCCTC 
rCCTCAGGCCCGGAGGGGCAGGCCTAGCTTC 

GGACAGTATCTGTGGGGCTGGCCC^^ 
AGCAAGTCTCAAGAGCGCA^ 



.TCC 



''TGG CGC 



ATCTATAACAGAAAAAAAAAAAAAAA TCTGAA( -TTGTAGACTCGGTCACAGTATCAAATAAA 



FIGURE SK 

MRQTIIKVIKFILIICYTVYYVHNIKFDVDCTVDIESLTGYRTYRCAHPLATLFKILASFYI 
SLVIFYGLICMYTLWWMLRRSLKKYSFESIREESSYSDIPDVKNDFAFMLHLIDQYDPLYSK 
RFAVFLSEVSENKLRQLNLNNEWTLDKLRQRLTKNAQDKLELHLFMLSGIPDTVFDLVELEV 
LKLELI PDVT I PPS I AQLTGLKELWLYHTAAKI EAPALAFLRENLRALHI KFTDI KE I PLWI 

YSLKTLEELHLTGNLSAENNRYIVIDGLRELKRLKVLRLKSNLSKLPQWTDVGVHLQKLSI 
NNEGTKLI VLNSLKKMANLTELELIRCDLERI PHS IFSLHNLQEIDLKDNNLKTI EEI I S FQ 

HLHRLTCLKLWYNHIAYIPIQIGNLTNLERLYLNRNKIEKIPTQLFYCRKLRYLDLSHNNLT 
FLPADIGLLQNLQNLAITANRIETLPPELFQCRKLRALHLGNNVLQSLPSRVGELTNLTQIE 
LRGNRLECLPVELGECPLLKRSGLWEEDLFNTLPPEVKERLWRADKEQA 

Transmembrane domain : 

amino acids 51-75 (type II) 



yy N-glycosylation site. 

I amino acids 262-266, 290-294, 328-332, 396-400, 432-436, 491-495 

y ! 

Q CAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 85-89 

C Casein kinase II phosphorylation site. 

g amino acids 91-95, 97-101, 177-181, 253-257, 330-334, 364-368, 
398-402, 493-497 



N-myristoylation site. 

amino-aGids-173-179^26i 



^67—; 



395^40X7 



441-447 




FIGURE 89 

GCCTGTTGCTGATGCTGCCGTGCGGTACTTGTCATGGAGCTGGCACTGCGGCGCTCTCCCGT 

CCCGCGGTGGTTGCTGCTGCTGCCGCTGCTGCTGGGCCTGAACGCAGGAGCTGTCATTGACT 

GGCCCACAGAGGAGGGCAAGGAAGTATGGGATTATGTGACGGTCCGCAAGGATGCCTACATG 

TTCTGGTGGCTCTATTATGCCACCAACTCCTGCAAGAACTTCTCAGAACTGCCCCTGGTCAT 

GTGGCTTCAGGGCGGTCCAGGCGGTTCTAGCACTGGATTTGGAAACTTTGAGGAAATTGGGC 

CCCTTGACAGTGATCTCAAACCACGGAAAACCACCTGGCTCCAGGCTGCCAGTCTCCTATTT 

GTGGATAATCCCGTGGGCACTGGGTTCAGTTATGTGAATGGTAGTGGTGCCTATGCCAAGGA 

CCTGGCTATGGTGGCTTCAGACATGATGGTTCTCCTGAAGACCTTCTTCAGTTGCCACAAAG 

AATTCCAGACAGTTCCATTCTACATTTTCTCAGAGTCCTATGGAGGAAAAATGGCAGCTGGC 

ATTGGTCTAGAGCTTTATAAGGCCATTCAGCGAGGGACCATCAAGTGCAACTTTGCGGGGGT 

TGCCTTGGGTGATTCCTGGATCTCCCCTGTTGATTCGGTGCTCTCCTGGGGACCTTACCTGT 

ACAGCATGTCTCTTCTCGAAGACAAAGGTCTGGCAGAGGTGTCTAAGGTTGCAGAGCAAGTA 

CTGAATGCCGTAAATAAGGGGCTCTACAGAGAGGCCACAGAGCTGTGGGGGAAAGCAGAAAT 

GATCATTGAACAGAACACAGATGGGGTGAACTTCTATAACATCTTAACTAAAAGCACTCCCA 

CGTCTACAATGGAGTCGAGTCTAGAATTCACACAGAGCCACCTAGTTTGTCTTTGTCAGCGC 

CACGTGAGAGACCTACAACGAGATGCCTTAAGCCAGCTCATGAATGGCCCCATCAGAAAGAA 

GCTCAAAATTATTCCTGAGGATCAATCCTGGGGAGGCCAGGCTACCAACGTCTTTGTGAACA 

TGGAGGAGGACTTCATGAAGCCAGTCATTAGCATTGTGGACGAGTTGCTGGAGGCAGGGATC 

AACGTGACGGTGTATAATGGACAGCTGGATCTCATCGTAGATACCATGGGTCAGGAGGCCTG 

GGTGCGGAAACTGAAGTGGCCAGAACTGCCTAAATTCAGTCAGCTGAAGTGGAAGGCCCTGT 

ACAGTGACCCTAAATCTTTGGAAACATCTGCTTTTGTCAAGTCCTACAAGAACCTTGCTTTC 

TACTGGATTCTGAAAGCTGGTCATATGGTTCCTTCTGACCAAGGGGACATGGCTCTGAAGAT 

GATGAGACTGGTGACTCAGCAAGAATAGGATGGATGGGGCTGGAGATGAGCTGGTTTGGCCT 

TGGGGCACAGAGCTGAGCTGAGGCCGCTGAAGCTGTAGGAAGCGCCATTCTTCCCTGTATCT 

AAeTGGGGCTGTGATC^GA^-GGTTCTGACCAGCTTCTGCAGAGGATAAAATCATTGTCTCT 

GGAGGCAATTTGGAAATTATTTCTGCTTCTTAAAAAAACCTAAGATTTTTTAAAAAATTGAT 
TTGTTTTGATCAAAATAAAGGATGATAATAGATATTAA 



FIGURE 90 

MELALRRSPVPRWLLLLPLLLGLNAGAVIDWPTEEGKEVWDYVTVRKDAYMFWWLYYATNSC 
KNFSELPLVMWLQGGPGGSSTGFGNFEEIGPLDSDLKPRKTTWLQAASLLFVDNPVGTGFSY 
WGSGAYAKDLAMVASDMMVLLKTFFSCHKEFQTVPFYIFSESYGGKMAAGIGLELYKAIQR 
GT I KCNFAGVALGDSWI S P VD S VLS WGP YL YSMS LLEDKGLAE VS KVAEQVLNAVNKGL YRE 

ATELWGKAEMIIEQNTDGVNFYNILTKSTPTSTMESSLEFTQSHLVCLCQRHVRHLQRDALS 

QLMNGPIRKKLKIIPEDQSWGGQATNVFVNMEEDFMKPVISIVDELLEAGINVTVYNGQLDL 

IVDTMGQEAWWKLKWPELPKFSQLKWKALYSDPKSLETSAFVKSYKNLAFYWILKAGHMVP 
SDQGDMALKMMRLVTQQE 

Signal sequence: 

amino acids 1-25 

N-glycosylation site. 

amino acids 64-68, 126-130, 362-366 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 101-105 

Casein kinase II phosphorylation site. 

amino acids 204-208, 220-224, 280-284, 284-288, 351-355, 449-453 
N-myristoylation site. 

amino acids 22-28, 76-82, 79-85, 80-86, 119-125, 169-175, 
187-193, 195-201, 331-337, 332-338, 360-366 



FIGURE 91 

GGCCGCGGGAGAGGAGGCCATGGGCGCGCGCGGGGCGCTGCTGCTGGCGCTGCTGCTGGCTC 
GGGCTGGACTCAGGAAGCCGGAGTCGCAGGAGGCGGCGCCGTTATCAGGACCATGCGGCCGA 
CGGGTCATCACGTCGCGCATCGTGGGTGGAGAGGACGCCGAACTCGGGCGTTGGCCGTGGCA 
GGGGAGCCTGCGCCTGTGGGATTCCCACGTATGCGGAGTGAGCCTGCTCAGCCACCGCTGGG 
CACTCACGGCGGCGCACTGCTTTGAAACCTATAGTGACCTTAGTGATCCCTCCGGGTGGATG 
GTCCAGTTTGGCCAGCTGACTTCCATGCCATCCTTCTGGAGCCTGCAGGCCTACTACACCCG 
TTACTTCGTATCGAATATCTATCTGAGCCCTCGCTACCTGGGGAATTCACCCTATGACATTG 
CCTTGGTGAAGCTGTCTGCACCTGTCACCTACACTAAACACATCCAGCCCATCTGTCTCCAG 
GCCTCCACATTTGAGTTTGAGAACCGGACAGACTGCTGGGTGACTGGCTGGGGGTACATCAA 
AGAGGATGAGGCACTGCCATCTCCCCACACCCTCCAGGAAGTTCAGGTCGCCATCATAAACA 
ACTCTATGTGCAACCACCTCTTCCTCAAGTACAGTTTCCGCAAGGACATCTTTGGAGACATG 
GTTTGTGCTGGCAACGCCCAAGGCGGGAAGGATGCCTGCTTCGGTGACTCAGGTGGACCCTT 
GGCCTGTAACAAGAATGGACTGTGGTATCAGATTGGAGTCGTGAGCTGGGGAGTGGGCTGTG 
GTCGGCCCAATCGGCCCGGTGTCTACACCAATATCAGCCACCACTTTGAGTGGATCCAGAAG 
CTGATGGCCCAGAGTGGCATGTCCCAGCCAGACCCCTCCTGGCCACTACTCTTTTTCCCTCT 
TCTCTGGGCTCTCCCACTCCTGGGGCCGGTCTGAGCCTACCTGAGCCCATGCAGCCTGGGGC 
CACTGCCAAGTCAGGCCCTGGTTCTCTTCTGTCTTGTTTGGTAATAAACACATTCCAGTTGA 
TGCCTTGCAGGGCATTCTTCAAAAAAAAAAAAAAAAAAAAAAAAAA 



FIGURE 92 



MGARGALLLALLLARAGLRKPESQEAAPLSGPCGRRVITSRIVGGEDAELGRWPWQGSLRLW 

DSHVCGVSLLSHRWALTAAHCFETYSDLSDPSGWMVQFGQLTSMPSFWSLQAYYTRYFVSNI 

YLSPRYLGNSPYDIALVKLSAPVTYTKHIQPICLQASTFEFENRTDCWVTGWGYIKEDEALP 

SPHTLQEVQVAIINNSMCNHLFLKYSFRKDIFGDMVCAGNAQGGKDACFGDSGGPLACNKNG 

LWYQIGWSWGVGCGRPNRPGVYTNISHHFEWIQKLMAQSGMSQPDPSWPLLFFPLLWALPL 
LGPV 

Signal sequence : 

amino acids 1-18 

N-glycosylation site. 

amino acids 167-171, 200-204, 273-277 
Casein kinase II phosphorylation site. 

amino acids 86-90, 134-138, 161-165, 190-194, 291-295 
N-myristoylation site. 

amino acids 2-8, 44-50, 101-107, 225-231, 229-235, 239-245, 
259-265, 269-275 

Amidation site. 

amino acids 33-37 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 252-263, 

Serine proteases, trypsin family, histidine active site. 

amino acids 78-84 



m 



FIGURE 93 



CTGGCTGAGCATCCGACAAGCAGAGCTGCT 
GAGGACCTACGGAAACCCATGTTGTAAGGT' 
3CCCCCCATGTGGACTTTGTGGGGGGACTGI 
ACGTCCTGAGCCGCAGGTGACAGGGACTGT 



TGTTGTAAGGTCC 



TGTAGGCCT 



*^ C ^ G ^ CATCA ^^ 

lTGTG 
JAGCC 
?CGAT 
CCAG 
GCAA 

:ggga 

fGGTC 
TCAG r 
CTCA< 
'CACC 
&GTT( 

^AQQ7 

™ G I^£T ATATCAGTCGT GGTG^ 



:aggtgacagggactgt 
:aacttgacctcacaag 
'cctggagcagtattto 

'TTGCACATCAGGCATC 
FGAGGCCAGTCTAGATG' 
lCAGTAGCCCTGGCCGG( 
ATGAGTCAGCCCTGCCi 
AGCGCCTACATCCAGCC 
'GCTCTTCGCCTCAGGTC 



T 



?S™ G ?E?T^ GGA ^AA^A^ GG ^^G G GGCCGGGCCGGGATTGAGGCCAGTCTAGATGTGCAG' 

:tgggtc 

GCTCAG 
CCCTCA 
'CTCACC 



A S A S^ AGCTCATG ^GCTGCCGCTCGGGGTCTCACCCTGCTCTTCGCCT^^^^ 



TGGATGAAGAGGTAGAGGGCCAGGGTTTCTGCTCTGGTCCTGGCTGGGA^CC?^ 



T?^ GGAA ? AG ^ AAG ^^ GGG A GG ^^^ G< -22AAGACTCTACTCAACCCCTGACCCTTTCCTATC 

'GGGB 

TGCA 

?^ CTTAGATTCCT CAAT^^ 



^GTGAGCTTGACTTGACT^^ 



■AGACAGCTTATCTCCCTAACCCTGAAA 



T^TTOTAOATTTTTGCTC^^ 



^TCACTGACA 



# 

FIGURE 94 

MGLQACLLGLFALILSGKCSYSPEPDQRRTLPPGWVSLGRADPEEELSLTFALRQQNVERLS 

ELVQAVSDPSSPQYGKYLTLENVADLVRPSPLTLHTVQKWLLAAGAQKCHSVITQDFLTCWL 

SIRQAELLLPGAEFHHYVGGPTETHWRSPHPYQLPQALAPHVDFVGGLHRFPPTSSLRQRP 

EPQVTGTVGLHLGVTPSVIRKRYNLTSQDVGSGTSNNSQACAQFLEQYFHDSDLAQFMRLFG 
GNFAHQAS VAR WGQQGRGRAG I EAS LDVQYLMSAGANI STWVYS S PGRHEGQE P FLQWLML 

LSNESALPHVHTVSYGDDEDSLSSAYIQRVNTELMKAAARGLTLLFASGDSGAGCWSVSGRH 
QFRPTFPASSPYVTTVGGTSFQEPFLITNEIVDYISGGGFSNVFPRPSYQEEAVTKFLSSSP 
HLPPSSYFNASGRAYPDVAALSDGYWWSNRVPIPWVSGTSASTPVFGGILSLINEHRILSG 
RPPLGFLNPRLYQQHGAGLFDVTRGCHESCLDEEVEGQGFCSGPGWDPVTGWGTPTSQLC 

Signal sequence: 

amino acids 1-16 

N-glycosylation site. 

amino acids 210-214, 222-226, 286-290, 313-317, 443-447 

Glycosaminoglycan attachment site. 

amino acids 361-365, 408-412, 538-542 

Casein kinase II phosphorylation site. 

amino acids 212-216, 324-328, 392-396, 420-424, 525-529 
N-myristoylation site. 

amino acids 2-8, 107-113, 195-201, 199-205, 217-223, 219-225, 

248^2€4^270-27^— 2^4^9(^409^5—410^4 16, 473-479, 482-488,' 
521-527, 533-539, 549-555 



FIGURE 95 

GCCGCGCGCTCTCTCCCGGCGCCCACACCTGTCTGAGCGGCGCAGCGAGCCGCGGCCCGGGC 

GGGCTGCTCGGCGCGGAACAGTGCTCGGCATGGCAGGGATTCCAGGGCTCCTCTTCCTTCTC 

TTCTTTCTGCTCTGTGCTGTTGGGCAAGTGAGCCCTTACAGTGCCCCCTGGAAACCCACTTG 

GCCTGCATACCGCCTCCCTGTCGTCTTGCCCCAGTCTACCCTCAATTTAGCCAAGCCAGACT 

TTGGAGCCGAAGCCAAATTAGAAGTATCTTCTTCATGTGGACCCCAGTGTCATAAGGGAACT 

CCACTGCCCACTTACGAAGAGGCCAAGCAATATCTGTCTTATGAAACGCTCTATGCCAATGG 

CAGCCGCACAGAGACGCAGGTGGGCATCTACATCCTCAGCAGTAGTGGAGATGGGGCCCAAC 

ACCGAGACTCAGGGTCTTCAGGAAAGTCTCGAAGGAAGCGGCAGATTTATGGCTATGACAGC 

AGGTTCAGCATTTTTGGGAAGGACTTCCTGCTCAACTACCCTTTCTCAACATCAGTGAAGTT 

ATCCACGGGCTGCACCGGCACCCTGGTGGCAGAGAAGCATGTCCTCACAGCTGCCCACTGCA 

TACACGATGGAAAAACCTATGTGAAAGGAACCCAGAAGCTTCGAGTGGGCTTCCTAAAGCCC 

AAGTTTAAAGATGGTGGTCGAGGGGCCAACGACTCCACTTCAGCCATGCCCGAGCAGATGAA 

ATTTCAGTGGATCCGGGTGAAACGCACCCATGTGCCCAAGGGTTGGATCAAGGGCAATGCCA 

ATGACATCGGCATGGATTATGATTATGCCCTCCTGGAACTCAAAAAGCCCCACAAGAGAAAA 

TTTATGAAGATTGGGGTGAGCCCTCCTGCTAAGCAGCTGCCAGGGGGCAGAATTCACTTCTC 

TGGTTATGACAATGACCGACCAGGCAATTTGGTGTATCGCTTCTGTGACGTCAAAGACGAGA 

CCTATGACTTGCTCTACCAGCAATGCGATGCCCAGCCAGGGGCCAGCGGGTCTGGGGTCTAT 

GTGAGGATGTGGAAGAGACAGCAGCAGAAGTGGGAGCGAAAAATTATTGGCATTTTTTCAGG 

GCACCAGTGGGTGGACATGAATGGTTCCCCACAGGATTTCAACGTGGCTGTCAGAATCACTC 

CTCTCAAATATGCCCAGATTTGCTATTGGATTAAAGGAAACTACCTGGATTGTAGGGAGGGG 

TGACACAGTGTTCCCTCCTGGCAGCAATTAAGGGTCTTCATGTTCTTATTTTAGGAGAGGCC 

AAATTGTTTTTTGTCATTGGCGTGCACACGTGTGTGTGTGTGTGTGTGTGTGTGTAAGGTGT 

CTTATAATCTTTTACCTATTTCTTACAATTGCAAGATGACTGGCTTTACTATTTGAAAACTG 

GTTTGTGTATCATATCATATATCATTTAAGCAGTTTGAAGGCATACTTTTGCATAGAAATAA 

AAAAAATAGTGATTTGGGG^AATGAGGAATATTTGACAATTAAGTTA ATCTTCACGTTTTTG 

CAAACTTTGATTTTTATTTCATCTGAACTTGTTTCAAAGATTTATATTAAATATTTGGCATA 
CAAGAGATATGAAAAAAAAAAAAAAA 



FIGURE 96 

MAGIPGLLFLLFFLLCAVGQVSPYSAPWKPTWPAYRLPWLPQSTLNLAKPDFGAEAKLEVS 

SSCGPQCHKGTPLPTYEEAKQYLSYETLYANGSRTETQVGIYILSSSGDGAQHRDSGSSGKS 

RRKRQIYGYDSRFSIFGKDFLLNYPFSTSVKLSTGCTGTLVAEKHVLTAAHCIHDGKTYVKG 

TQKLRVGFLKPKFKDGGRGANDSTSAMPEQMKFQWIRVKRTHVPKGWIKGNANDIGMDYDYA 

LLELKKPHKRKFMKIGVSPPAKQLPGGRIHFSGYDNDRPGNLVYRFCDVKDETYDLLYQQCD 

AQPGASGSGVYVRMWKRQQQKWERKIIGIFSGHQWVDMNGSPQDFNVAVRITPLKYAQICYW 
I KGN YLDCREG 



Signal sequence: 

amino acids 1-19 

H N-glycosylation site. 

fl) amino acids 93-97, 207-211 

"iQ 
3: ' 

*g Glycosaminoglycan attachment site. 

Ij\ amino acids 109-113, 316-320 

W 

ta Casein kinase II phosphorylation site. 

£j amin ° acids 77-81, 95-99, 108-112, 280-284, 351-355 

■r^ N-myristoylation site. 

amino acids 159-165, 162-168, 202-208, 205-211, 314-320, 338-344 

Serine proteases, trypsin family, histidine active site. 

~ amino acids 171-177 — ~ ~ 




FIGURE 97 

GCATCGCCCTGGGTCTCTCGAGCCTGCTGCCTGCTCCCCCGCCCCACCAGCCATGGTGGTTT 

CTGGAGCGCCCCCAGCCCTGGGTGGGGGCTGTCTCGGCACCTTCACCTCCCTGCTGCTGCTG 

GCGTCGACAGCCATCCTCAATGCGGCCAGGATACCTGTTCCCCCAGCCTGTGGGAAGCCCCA 

GCAGCTGAACCGGGTTGTGGGCGGCGAGGACAGCACTGACAGCGAGTGGCCCTGGATCGTGA 

GCATCCAGAAGAATGGGACCCACCACTGCGCAGGTTCTCTGCTCACCAGCCGCTGGGTGATC 

ACTGCTGCCCACTGTTTCAAGGACAACCTGAACAAACCATACCTGTTCTCTGTGCTGCTGGG 

GGCCTGGCAGCTGGGGAACCCTGGCTCTCGGTCCCAGAAGGTGGGTGTTGCCTGGGTGGAGC 

CCCACCCTGTGTATTCCTGGAAGGAAGGTGCCTGTGCAGACATTGCCCTGGTGCGTCTCGAG 

CGCTCCATACAGTTCTCAGAGCGGGTCCTGCCCATCTGCCTACCTGATGCCTCTATCCACCT 

CCCTCCAAACACCCACTGCTGGATCTCAGGCTGGGGGAGCATCCAAGATGGAGTTCCCTTGC 

CCCACCCTCAGACCCTGCAGAAGCTGAAGGTTCCTATCATCGACTCGGAAGTCTGCAGCCAT 

£j CTGTACTGGCGGGGAGCAGGACAGGGACCCATCACTGAGGACATGCTGTGTGCCGGCTACTT 

jjij GGAGGGGGAGCGGGATGCTTGTCTGGGCGACTCCGGGGGCCCCCTCATGTGCCAGGTGGACG 

p GCGCCTGGCTGCTGGCCGGCATCATCAGCTGGGGCGAGGGCTGTGCCGAGCGCAACAGGCCC 

jj; GGGGTCTACATCAGCCTCTCTGCGCACCGCTCCTGGGTGGAGAAGATCGTGCAAGGGGTGCA 

jn GCTCCGCGGGCGCGCTCAGGGGGGTGGGGCCCTCAGGGCACCGAGCCAGGGCTCTGGGGCCG 

™ CCGCGCGCTCCTAGGGCGCAGCGGGACGCGGGGCTCGGATCTGAAAGGCGGCCAGATCCACA 

S3 TCTGGATCTGGATCTGCGGCGGCCTCGGGCGGTTTCCCCCGCCGTAAATAGGCTCATCTACC 

|j; TCTACCTCTGGGGGCCCGGACGGCTGCTGCGGAAAGGAAACCCCCTCCCCGACCCGCCCGAC 

|jj GGCCTCAGGCCCCCCTCCAAGGCATCAGGCCCCGCCCAACGGCCTCATGTCCCCGCCCCCAC 

g GACTTCCGGCCCCGCCCCCGGGCCCCAGCGCTTTTGTGTATATAAATGTTAATGATTTTTAT 

AGGTATTTGTAACCCTGCCCACATATCTTATTTATTCCTCCAATTTCAATAAATTATTTATT 
CTCCAAAAAAAAAA 



FIGURE 98 

></usr/seqdb2/sst/DNA/Dnaseqs.full/ss.DNA43318 
xsubunit 1 of 1, 317 aa, 1 stop 
><MW: 33732, pi: 7.90, NX(S/T): 1 

MWSGAPPALGGGCLGTFTSLLLLASTAILNAARIPVPPACGKPQQLNRWGGEDSTDSEWP 

WIVSIQKNGTHHCAGSLLTSRWVITAAHCFKDNLNKPYLFSVLLGAWQLGNPGSRSQKVGVA 

WVEPHPVYSWKEGACADIALVRLERSIQFSERVLPICLPDASIHLPPNTHCWISGWGSIQDG 

VPLPHPQTLQKLKVPIIDSEVCSHLYWRGAGQGPITEDMLCAGYLEGERDACLGDSGGPLMC 

QVDGAWLLAGIISWGEGCAERNRPGVYISLSAHRSWVEKIVQGVQLRGRAQGGGALRAPSQG 
SGAAARS 

Signal sequence: 

amino acids 1-32 

N-glycosylation site. 

amino acids 62-66, 96-100, 214-218, 382-386, 409-413, 455-459, 
628-632, 669-673, 845-849, 927-931, 939-943, 956-960 

Glycosaminoglycan attachment site. 

amino acids 826-830 

Casein kinase II phosphorylation site. 

amino acids 17-21, 39-43, 120-124, 203-207, 254-258, 264-268, 

314-318, 323-327, 347-351, 464-468, 548-552, 632-636, 649-653, 

671-675, 739-743, 783-787, 803-807, 847-851, 943-947, 958-962,' 

10-13-1-0-1-7— 1-0-1-9— 10^-3— 1021-1025 ' 



Tyrosine kinase phosphorylation site. 

amino acids 607-615 

N-myristoylation site. 

amino acids 179-185, 197-203, 320-326, 367-373, 453-459, 528-534, 
612-618, 623-629, 714-720, 873-879 




FIGURE 99 



GACGGCTGGCCACCATGCACGGCTCCTGCAGTTTCCTGATGCTTCTGCTGCCGCTACTGCTA 

CTGCTGGTGGCCACCACAGGCCCCGTTGGAGCCCTCACAGATGAGGAGAAACGTTTGATGGT 

GGAGCTGCACAACCTCTACCGGGCCCAGGTATCCCCGACGGCCTCAGACATGCTGCACATGA 

GATGGGACGAGGAGCTGGCCGCCTTCGCCAAGGCCTACGCACGGCAGTGCGTGTGGGGCCAC 

AACAAGGAGCGCGGGCGCCGCGGCGAGAATCTGTTCGCCATCACAGACGAGGGCATGGACGT 

GCCGCTGGCCATGGAGGAGTGGCACCACGAGCGTGAGCACTACAACCTCAGCGCCGCCACCT 

GCAGCCCAGGCCAGATGTGCGGCCACTACACGCAGGTGGTATGGGCCAAGACAGAGAGGATC 

GGCTGTGGTTCCCACTTCTGTGAGAAGCTCCAGGGTGTTGAGGAGACCAACATCGAATTACT 

GGTGTGCAACTATGAGCCTCCGGGGAACGTGAAGGGGAAACGGCCCTACCAGGAGGGGACTC 

CGTGCTCCCAATGTCCCTCTGGCTACCACTGCAAGAACTCCCTCTGTGAACCCATCGGAAGC 

CCGGAAGATGCTCAGGATTTGCCTTACCTGGTAACTGAGGCCCCATCCTTCCGGGCGACTGA 

AGCATCAGACTCTAGGAAAATGGGTACTCCTTCTTCCCTAGCAACGGGGATTCCGGCTTTCT 

TGGTAACAGAGGTCTCAGGCTCCCTGGCAACCAAGGCTCTGCCTGCTGTGGAAACCCAGGCC 

CCAACTTCCTTAGCAACGAAAGACCCGCCCTCCATGGCAACAGAGGCTCCACCTTGCGTAAC 

AACTGAGGTCCCTTCCATTTTGGCAGCTCACAGCCTGCCCTCCTTGGATGAGGAGCCAGTTA 

CCTTCCCCAAATCGACCCATGTTCCTATCCCAAAATCAGCAGACAAAGTGACAGACAAAACA 

AAAGTGCCCTCTAGGAGCCCAGAGAACTCTCTGGACCCCAAGATGTCCCTGACAGGGGCAAG 

GGAACTCCTACCCCATGCCCAGGAGGAGGCTGAGGCTGAGGCTGAGTTGCCTCCTTCCAGTG 

AGGTCTTGGCCTCAGTTTTTCCAGCCCAGGACAAGCCAGGTGAGCTGCAGGCCACACTGGAC 

CACACGGGGCACACCTCCTCCAAGTCCCTGCCCAATTTCCCCAATACCTCTGCCACCGCTAA 

TGCCACGGGTGGGCGTGCCCTGGCTCTGCAGTCGTCCTTGCCAGGTGCAGAGGGCCCTGACA 

AGCCTAGCGTTGTGTCAGGGCTGAACTCGGGCCCTGGTCATGTGTGGGGCCCTCTCCTGGGA 

CTACTGCTCCTGCCTCCTCTGGTGTTGGCTGGAATCTTCTGAATGGGATACCACTCAAAGGG 

TGAAGAGGTCAGCTGTCCTCCTGTCATCTTCCCCACCCTGTCCCCAGCCCCTAAACAAGATA 

-GT-TeT-TGGTTAAGGCCCTCCGGAAL-GGGATgLGGCTAC GGGGCATGTGCCTCATCACACCATCC 

ATCCTGGAGGCACAAGGCCTGGCTGGCTGCGAGCTCAGGAGGCCGCCTGAGGACTGCACACC 

GGGCCCACACCTCTCCTGCCCCTCCCTCCTGAGTCCTGGGGGTGGGAGGATTTGAGGGAGCT 

CACTGCCTACCTGGCCTGGGGCTGTCTGCCCACACAGCATGTGCGCTCTCCCTGAGTGCCTG 

TGTAGCTGGGGATGGGGATTCCTAGGGGCAGATGAAGGACAAGCCCCACTGGAGTGGGGTTC 

TTTGAGTGGGGGAGGCAGGGACGAGGGAAGGAAAGTAACTCCTGACTCTCCAATAAAAACCT 
GTCCAACCTGTGAAA 



FIGURE 100 

^?fSf^ LLLPLLLLLVATTGPVG ^ TDEE ^ LMVELHNL ^QVSPTASDMLHMRWDE^ 
Mrnu vrn^y^^ ^'^^^^'^ G ^^ GE ^^ jEA * TDEGMD VP LAME EWHHEREHYNLS AATCSPGQ 

PS G YHCKNS LCE P IGS PEDAQDLPYLVTEAPS FRATEASDSRKMGTPS S LATGI PAFLVTE V 

Signal sequence: 

amino acids 1-22 



N-glycosylation site. 

amino acids 114-118, 403-407, 409-413 

Glycosaminoglycan attachment site. 

amino acids 439-443 

Casein kinase II phosphorylation site. 

amino acids 29-33, 50-54, 156-160, 195-199, 202-206, 299-303 
N-myristoylation site. 

amino acids 123-129, 143-149, 152-158, 169-175, 180-186, 231-237, 
250-256 

Amidation site. 

amino acids 82-86, 172-176 

Peroxidases proximal heme-ligand signature. 

amino acids 287-298 

Extracellular proteins SCP/Tpx-l/Ag5/PR-l/Sc7 signature 1. 

amino acids 127-138 



Extracellular proteins SCP/Tpx-l/Ag5/PR-l/Sc7 signature 2. 

amino acids 160-172 



FIGURE 101 

GTAACTGAAGTCAGGCTTTTCATTTGGGAAGCCCCCTCAACAGAATTCGGTCATTCTCCAAGTTATGGTGGACGT 
ACTTCTGTTGTTCTCCCTCTGCTTGCTTTTTCACATTAGC^GACCGGACTTAAGT<^Cy^CAGAT^ATCTTTCA^ 
CAAGGCAAGTTCCATGAGCCACCTTCAAAGCCTTCGAGAAGTGAAACTGAACAACAATGAATTGGAGACCATTCC 
AAATCTGGGACCAGTCTCGGCAAATATTACACTTCTCTCCTTGGCTGGA^CAGGATTGTTGAAATACTCCCTGA 
ACATCTGAAAGAGTTTCAGTCCCTTGAAACTTTGGACCTTAGCAGCAACAft.TATTTC^GAGCTCCAAACTGCATT 
TCCAGCCCTACAGCTCAAATATCTGTATCTCAACAGCAACCGAGT 

TTTGGCCAACACACTCCTTGTGTTAAAGCTGAACAGGAACCGAATCTCAGCTATCCCACCCAAGATGTTTAAACT 

GCCCCAACTGCAAC^TCTCGAATTGAACCGAAACAAGATTAAAAATGTAGATGGACTGACATTCCAAGGCCTTGG 

TGCTCTGAAGTCTCTGAAAATGCAAAGAAATGGAGTAACGAAACTTATGGATGGAGCTTTTTGGGGGCTGAGCAA 

CATGGAAATTTTGCAGCTGGACCATAACAACCTAACAGAGATTACCAAAGGCTGGCTTTACGGCTTGCTGATGCT 

GCAGGAACTTCATCTCAGCCAAAATGCCATCAACAGGATCAGCCCTGATGCCTGGGAGTTCTGCCAGAAGCTCAG 

TGAGCTGGACCTAACTTTCT^TCACTTATCAAGGTTAGATGATTCAAGCTTCCTTGGCCTAAGCTTACTAAATAC 

ACTGCACATTGGGAACAACAGAGTCAGCTACATTGCTGATTGTGCCTTCCGGGGGCTTTCCAGTTTAAAGACTTT 

GGATCTGAAGAACAATGAAATTTCCTGGACTATTGAAGACATGAATGGTGCTTTCTCTGGGCTTGACAAACTGAG 

GCGACTGATACTCC^GGAAATCGGATCCGTTCTATTACTAAAAAAGCCTTCACTGGTTTGGATGCATTGGAGCA 
TCTAGACCTGAGTGACAACGCAATCATGTCTTTA^ 

GC^TTTAAATACATCAAGCCTTTTGTGCGATTGCCAGCTAAAATGGCTCCC^CAGTGGGTGGCGGAAAACAACTT 
TC^GAGCTTTGTAAATGCCAGTTGTGCCC^TCCT(^GCTGCTAAAAGGAAGAAGCATTTTTGCTGTTAGCCCAGA 
TGGCTTTGTGTGTGATGATTTTCCCAAACCCCAGATCACGGTTCAGCCAGAAACACAGTCGGCAATAAAAGGTTC 
CAATTTGAGTTTCATCTGCTCAGCTGCCAGCAGCAGTGATTCCCCAATGACTTTTGCTTGGAAAAAAGACAATGA 
ACTACTGCATGATGCTGAAATGGAAAATTATGCAC^CCTCCGGGCCCIAAGGTGGCGAGGTGATGGAGTATACCAC 
C^TCCTTCGGCTGCGCGAGGTGGAATTTGCCAGTGAGGGGAAATATCAGTGTGTCATCTCCT^ATCACTTTGGTTC 
ATCCTACTCTGTCAAAGCCy\AGCTTAC^GTAAATATGCTTCCCTCATTCACCAAGACCCCCATGGATCTCACCAT 
CCGAGCTGGGGCCATGGC^CGCTTGGAGTGTGCTGCTGTGGGGGACCCAGCCCCCCAGATAGCCTGGCAGAAGGA 
TGGGGGCACAGACTTCCCAGCTGCACGGGAGAGACGCATGCATGTGATGCCCGAGGATGACGTGTTCTTTATCGT 
GGATGTGAAGATAGAGGAC^TTGGGGTATACAGCTGCACAGCTC^GAACAGTGCAGGAAGTATTTCAGCyVAATGC 
AACTCTGACTGTCCTAGAAACACC^TCATTTTTGCGGCCACTGTTGGACCGAACTGTAACCT^AGGGAGAAACAGC 

ATACACATGTGAGATGTCTAACACCCTTGGGACTGAGAGAGGAAA 

ctgcgactcccctcagatgacagccccatcgttagacgatgacggatgggccactgtgggtgtcgtgatcatagc 

ttgcagcattaccaacacagatgagaccaacttgccagcagatattcctagttatttgtcatctcagggaacgtt 

agctgacaggcaggatgggtacgtgtcttcagaaagtggaagccaccaccagtttgtcacatcttcaggtgctgg 

atttttcttacc^caacatgacagtagtgggacctgccatattgacaatagcagtgaagctgatgtggaagctgc 

cac^gatctgttcctttgtccgtttttgggatccac^ggccctatgtatttgaagggaaatgtgtatggctcaga 

tccttttgaaacatatcatacaggttgc^gtcctgacccaagaac^gttttaatggaccactatgagcccagtta 

cataaagaaaaaggagtgctacccatgttctcatccttcagaagaatcctgcgaacggagcttcagtaatatatc 

gtggccttc^catgtgaggaagctacttaacactagttactctcacaatgaaggacctggaatgaaaaatctgtg 

tctaaac^gtcctctttagattttagtgcaaatccagagccagcgtcggttgcctcgagtaattctttcatggg 
tacctttggaaaagctct<^ggagacctcacctagatc^ 

aagagccttttatttgaaagctcattcttccccagacttggactctgggtcagaggaagatgggaaagaaaggac 
agattttcaggaagaaaatcacatttgtacctttaaacagactttagaaaactacaggactccaaattttcagtc 

JTTOTGACTJGGAC^C^TAGACTGAATGAGAGGAAAGGAAAAGeTTAA 



aaagagagagaatcttatgttttttaaatggagttatgaattttaaaaggataaaaatgctttatttatacagat 

GAACCAAAATTACAAAAAGTTATGAAAATTTTTATACTGGGAATGATGCTCATATAAGAATACCTTTTTAAACTA 
TTTTTTAACTTTGTTTTATGC^U\AAAAGTATCTTACGTAAATTAATGATATAAATCATGATTATTTTATGTATTT 
TTATAATGCCAGATTTCTTTTTATGGAAAATGAGTTACTAAAGCATTTTAAATAATACCTGCCTTGTACCATTTT 
TTAAATAGAAGTTACTTCATTATATTTTGCACATTATATTTAATAAAATGTGTCAATTTGAA 



Q 



FIGURE 102 

MVDVLLLFSLCLLFHI SRPDLSHNRLS F IKAS SMSHLQSLREVKLNNNELET I PNLGPVS AN 
ITLLSLAGNRIVEILPEHLKEFQSLETLDLSSNNISELQTAFPALQLKYLYLNSNRVTSMEP 
GYFDNLANTLLVLKLNRNRISAIPPKMFKLPQLQHLELNRNKIKNVDGLTFQGLGALKSLKM 
QRNGVTKLMDGAFWGLSNME I LQLDHNNLTE I TKGWL YGLLMLQELHLSQNA INR I S PDAWE 

FCQKLSELDLTFNHLSRLDDSSFLGLSLLNTLHIGNNRVSYIADCAFRGLSSLKTLDLKNNE 
ISWTIEDMNGAFSGLDKLRRLILQGNRIRSITKKAFTGLDALEHLDLSDNAIMSLQGNAFSQ 
MKKLQQLHLNTSSLLCDCQLKWLPQWVAENNFQSFVNASCAHPQLLKGRSIFAVSPDGFVCD 
DFPKPQITVQPETQSAIKGSNLSFICSAASSSDSPMTFAWKKDNELLHDAEMENYAHLRAQG 
GEVMEYTTILRLREVEFASEGKYQCVISNHFGSSYSVKAKLTVNMLPSFTKTPMDLTIRAGA 
MARLECAAVGHPAPQIAWQKDGGTDFPAARERRMHVMPEDDVFFIVDVKIEDIGVYSCTAQN 
SAGSISANATLTVLETPSFLRPLLDRTVTKGETAVLQCIAGGSPPPKLNWTKDDSPLWTER 
HFFAAGNQLL I IVDSDVSDAGKYTCEMSNTLGTERGNVRLSVI PTPTCDSPQMTAPSLDDDG 

WATVGWIIAWCCWGTSLVWWIIYHTRRRNEDCSITNTDETNLPADIPSYLSSQGTLAD 
RQDGYVSSESGSHHQFVTSSGAGFFLPQHDSSGTCHIDNSSEADVEAATDLFLCPFLGSTGP 
MYLKGNVYGSDPFETYHTGCSPDPRTVLMDHYEPSYIKKKECYPCSHPSEESCERSFSNISW 
PSHVRKLLNTSYSHNEGPGMKNLCLNKSSLDFSANPEPASVASSNSFMGTFGKALRRPHLDA 
^FGQPSDCQPRAFYLKAHSSPDLDSGSEEDGKERTDFQEENHICTFKQTLENYRTPNFQS 

Signal sequence: 

amino acids 1-19 

Transmembrane domain: 

amino acids 746-765 

N-glycosylation site. 

amino acids 62-66, 96-100, 214-220, 382-386, 409-413, 455-459, 
628-632, 669-673, 845-849, 927-931, 939-943, 956-960 
Glycosaminoglycan attachment site, 
amino acids 826-830 

Casein kinase II phosphorylation site. 

amino acids 17-21, 39-43, 120-124, 203-207, 254-258, 264-268, 
314-318, 323-327, 347-351, 464-468, 548-552, 632-636, 649-653, 
671-675, 739-743, 783-787, 803-807, 847-851, 943-947, 958-962, 
1013-1017, 1019-1023, 1021-1025 

Tyrosine kinase phosphorylation site. 

amino acids 607-615 

N-myristoylation site. 

amino acids 179-185, 197-203, 320-326, 367-373, 453-459, 528-534, 
612-618, 623-629, 714-720, 873-879 



FIGURE 103 



GGG j^ GAG ^ TTGACCATGTAAAA ^ 



h 

u 



GACCTTACATCCACAGCAGATAATGATAGGTC^ 
°™^ G ^ GGTGATTTGTGTTCGGAAA ^^ 

^ G ^ GAGTAGG ^ CCATATCA GAACCATTGAAATTGGGGCTTTCAATGGTCTGGCGAA^^ 
ACTCTTTGACAATCGTCTTACTACC^^ 

GGAA ^ GAAAAGACTTTCATACAT ^^ 

^TGTGCAACCTTCGC*^TCCCTAACCT^ 

tttatctgccatcaggcctggctctttccagggtttgatgcaccttcaaaaactg^ 
™S7 GCCTCATGACCTCTT ^^ 

^^° TGACATACTGTGGCTCAGCTGGTGGATAAAA ^ 

^ C 3 ctcctcccaatctaaaggggagg tacattggagagctcgaccagaattaS 
^ttgtc^gccccctgcagacctc^^^ 

^ GAGTGATGGTACGTTAAATTTCACAAATG TAACT^^^ 
^ CG ^ GGG ^ TACTACTGCTTCAGC ^ CCCTGAA TGTT^^ 

aaccgtcacagtac^gactatggaaccgtctcaggatgaggcacggaccacagataaS 

AGT GGTCGACTGGGAGACCACCAATGTGAC^^ 

GAGGA ^ GCAGTGACTG ™A^ 
TGGGTGTTTTGTGGCCATC^CACTCATGGC^^ 

r^S AAAAC ^ TCACGCCCCAACAAGGACTG TTGAAATTA^ 

^ G ^ GCCACCTGCC ^ TGCCTGCTATCGAGCATGAGGA CCTAAAT^ 

^ccacacaacaacagttaacacaataaattcaatacacagttcagtgcatgaa^gtSS 

GACAG JIJ A r AAAAAT ^^ 

aaaagaaaagaaatttatttattaaaaattctattgtgatctaaagcagacaaaaa tacaaaaaaacaa 



FIGURE 104 



MLNKMTLHPQQIMIGPRFNRALPDPLLWLLALQLLWAGLVRAQTCPSVCSCSNQFSKVIC 
VRKNLREVPDG I STNTRLLNLHENQ I Q I I KVNS FKHLRHLE I LQLSRNHI RTI E I GAFNGLA 

NLNTLELFDNRLTTIPNGAFVYLSKLKELWLRNNPIESIPSYAFNRIPSLRRLDLGELKRLS 
YISEGAFEGLSNLRYLNLAMCNLREIPNLTPLIKLDELDLSGNHLSAIRPGSFQGLMHLQKL 
WMIQSQIQVIERNAFDNLQSLVEINLAHNNLTLLPHDLFTPLHHLERIHLHHNPWNCNCDIL 
WLSWWIKDMAPSNTACCARCNTPPNLKGRYIGELDQNYFTCYAPVIVEPPADLNVTEGMAAE 
LKCRASTSLTS VSW I TPNGTVMTHGAYKVRI AVLSDGTLNFTNVTVQDTGMYTCMVSNSVGN 
TTASATLNVTAATTTPFSYFSTVTVETMEPSQDEARTTDNNVGPTPVVDWETTNVTTSLTPQ 
STRSTEKTFTIPVTDINSGIPGIDEVMKTTKIIIGCFVAITLMAAVMLVIFYKMRKQHHRQN 
HHAPTRTVE I INVDDE I TGDTPMESHL PMPAI EHEHLNHYNS YKS PFNHTTTVNT I NS I HS S 
VHEPLLIRMNSKDNVQETQI 

Signal sequence: 

amino acids 1-44 

Transmembrane domain: 

amino acids 523-543 

N-glycosylation site. 

amino acids 278-282, 364-368, 390-394, 412-416, 415-419, 434-438, 
442-446, 488-492, 606-610 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 183-187 



Casein kinase II phosphorylation site. 

amino acids 268-272, 417-421, 465-469, 579-583, 620-624 
N-myristoylation site. 

amino acids 40-46, 73-79, 118-124, 191-197, 228-234, 237-243, 
391-397, 422-428, 433-439, 531-537 



FIGURF 105 

GACCTAGGCCGCTGGACCGCGAT<^G^^ 
GAGTCGCCCATGCCCCACTACCTg£^ 

CTCAAATATCTG^TCaIcIS^ 
CTCCTTGTGTTAAAGCTG^CAG^ 
CATCTCGAATTGAACCGA^SS?^^ 
CTGAAAATGCAAAGAAATGGAGTAACGA^^ 

C^CCAAA^TGCCAT^ 



CTA 



AAOVACAGAGTCAGCTACATTGCTGATTC^^ 
AATGCCAGTTGTGCCCATCCTCAGCTC3C"rA^ 

atctcctcmctcc^ 

GCTC^TGGAAAATTATCcSJS 

cgcgac^tggaatttgccactga^^ 
aaagccaagcttaSctS^^^ 

ATCGC»CGCTTC^TOTO^ 

CTAGAAACACCATCATTTTTGCGGCCACTGT^^ 
ArTGCTCOAGGAAGCCC^ 

TTTTTTGCAGC^GGCT^TCAGCTTCTG^ 
ATGTCTAACTVCCCTTGGC^CTGAG^^^ 
CAGATC^CAGCCCCATCGTTAGAC^^^^ 

gtggtgggcacgtcactcgtg^g^ 

AACACAGATC^GACCAAC^^ 
GATGGGTACGTGTCTTCAGAAAGTGrAArr™^ 

caact^cagtagtgSc^^^^ 



gaaaatcacatttgtacctttaaS^ 



FIGURE 106 



====== 

SiSaf seSf DLDSGSEEDGKE ^Q™ICTFKQTLENYRTPNFQSYDLDT 
amino acids 1-2 7 
Transmembrane domain: 
amino acids 808-828 
N-glycosylation site. 

Glycosaminoglycan attachment site. 

amino acids 886-890 

Casein kinase II phosphorylation site. 

|^f^^'--. 3^-3,3, 

Tyrosine kinase phosphorylation site, 
ammo acids 667-675 
N-myristoylation site. 

Leucine zipper pattern. 

amino acids 58-80, 65-87 



FIGURE 107 

^ G ^ G ^ CGTTC ^ CCT GTGGGGCGCCGCTCGGCGCCGGGGCGCAGCAGGGAAGGGGAAGOT^ 
GAAACCTTCCACACTGGGAAGGCAGC^ 

^^ G ^ TTCCGAGTTTA ^ GATTTTTACAGATACC ^ T GGAAGGCGAGGAGGCA^ 

^I cagccctggcgcc ^cgcatctgactcggcacccc^gcaggcaccatggS 

™ GCTGCTGCTGCTGCCGCCA ^^ 

G ^ GGGCCACAGCCTGAGCCCCGAAGAGAACG aatttgcggaggaggag 

A ^ G ^ CCTGGCCCAGCCGCGGTCAGCTGCCCCCGAGACT ^^^ 

S^ ccracG ™ cco ^ CCTOCCTm ™ 

^ G f AAAAGATCTACCCTGAGGAGCTCTCCCG GCTGCACCGGCTGGAGACACTGAACCTG 
^I^ G ^^ CTCCCAGAGAAGGCGTTTGAGCATCTGACCAAC 

A ^ CTCACCTTTGGCCAG ^ GC 

^^^^ TGTTC ^ CGGCTCCAGCAACGTCGAGGTOT 

^^ CCTGCCGCCTGCCCTGTACAAGCTGCACCTCAAGAA ^^ 

^ GCGAGCTGAGCAGCCTGCGC ^GCTATACCTGCAGAACAACTACCTGACT^ 

o C ™^ GCTCTCCAGCCTGGAGTACCTGGATCTGTCCA GCA^ 

CGCGCMCTGGTGCTGCTGCaCTTGGAGAAGAACGCCATCCGGAGCGTGGACGCGa^ 
^GCCTGGAGTACCTGCTGCTGCACAGCAACCAGCTG^^ 

GCACCCT<^T(^TCCTGCAC^CCAGATCACAGGCATTGGCCGCC^GACTTTGCCA^ 
AG ^ CAACCTCAGCTACAACCGCATCACGAGG CCACAGGTGCACC^^ 

gctcgctggacctgtcgc^c^ccggctc^^ 

?^ GC ^ TGAGCTGGCTGCCTTGGCACGAGGGGCG ™ 

ccagcaaccgactgcgcagccgagccctgggcccccgtgcctgggtggacctcgcccatctgcagct^ 

AG ^ AGTGCGGTGCCCGC ^^ 

t^^ GCTCCGTGGTGGA ^ GTGCCTTCCGGAGGCTGAAG ^ 

I A ^ G ^ GGTGACATTTCCAAGGACCGTGGCCGCTTGGGGAAGG 

AGG ^ GAGGAAACAAGA ^ TGACAAGGTGATGCAGATGTGAC ^ 
AG CACACGCCTGTGTGCTGTGAGCCCCC^ 

^ CCACATGACACGGGCTGACACAGTCTCATATCCCCACCGG TTCC^^ 
A ^^I^ CCCTCAAACACCCAGCTCAGCCACACACAACTACCG 

GGG ^ GTACCGCTGCCACGCCCT CTGAATCATGC^GGGAAGGGTCTGCCCCTGCCCTGGC^ 
^°n™ CCCTGCTGACATGTGTATGCGTATGCATA ^ 

^GCCCTCC^GCCTATGCCA<^GACAGCTCTTGCCCCAGCCAGAATCAGCCATAGC^ 

rr^ C J GTCCGTCCGTTCCCTGGAGAAGACACAAGGGTATG 
GG^CTCACAAAAGCTGGCTTTTATTCCTTTCC^ 

TGGCCCACCCTGCTCCTCCAGGTGCTGGGCAGTCACTCTGCTAAGAGTCCCTCCCTGcS^ 
C^^GTGAAGCAC^GGTGATGGGGCTGGGCTGA^ 

SSI^ C ^ GTGGGGG ^ GTTCCGGGT ^ 

CTCAAAGCTGATTTTTCTTGTTATAGAAAAACTAATATAAAA 



FIGURE 10ft 



MEGEEAEQPAWFHQPWRPGASDSAPPAGTMAQSRVLLLLLLLPPQLHLGPVLAVRAPGFGRS 

GGHSLSPEENEFAEEEPVLVLSPEEPGPGPAAVSCPRDCACSQEGWDCGGIDLREFPGDLP 

EHTNHLSLQNNQLEKIYPEELSRLHRLETLNLQNNRLTSRGLPEKAFEHLTNLNYLYLANNK 

LTLAPRFLPNALISVDFAANYLTKIYGLTFGQKPNLRSVYLHNNKLADAGLPDNMFNGSSNV 

EVLILSSNFLRHVPKHLPPALYKLHLKNNKLEKIPPGAFSELSSLRELYLQNNYLTDEGLDN 

ETFWKLSSLEYLDLSSNNLSRVPAGLPRSLVLLHLEKNAIRSVDANVLTPIRSLEYLLLHSN 

QLREQGIHPLAFQGLKRLHTVHLYNNALERVPSGLPRRVRTLMILHNQITGIGREDFATTYF 

LEELNLSYNRITSPQVHRDAFRKLRLLRSLDLSGNRLHTLPPGLPRNVHVLKVKRNELAALA 

RGALAGMAQLRELYLTSNRLRSRALGPRAWVDLAHLQLLDI AGNQLTE I PEGLPESLEYLYL 

QNNKI S AVPANAFD STPNLKGI FLRFNKLAVGS WDS AFRRLKHLQVLD I EGNLE FGD I S KD 

RGRLGKEKEEEEEEEEEEEETR 

Signal sequence: 

amino acids 1-4 8 

N-glycosylation site. 

amino acids 243-247, 310-314, 328-332, 439-443 
Casein kinase II phosphorylation site. 

amino acids 68-72, 84-88, 246-250, 292-296, 317-321, 591-595 
N-myristoylation site. 

amino acids 19-25, 107-113, 213-219, 217-223, 236-242, 335-341 
477-483, 498-502, 539-545, 548-554 



Leucine zipper pattern. 

amino acids 116-138, 251-273 prr z>an too ■> a * * ^ « 

^/j, ^b8-280, 322-344, 464-486, 471-493 

535-557 



FIGURE 10Q 



^^^== 3S353SK S£ 

3GGCTGGGCTCGCCAGTCTTGGGGACAGTGTCAGCC 



AGTTA^GA^GA^^ 

taataattggattcctgatct^^ 

CAGGCCTACTTCTAAGCCAACAA^gS^ 



agatgtgttcagtcttctS^ 
„ TGAG - G ^^^ 



AAGATGATTAAAGG^T^A^^ 
TTCTCCATATGCACTaIk^A^ 

ggccattgttagaatact^ 

TAAAAATTTGTC^ATTTA^GATGGTTAaa?^^ 

agatgttttgatS?^^^ 

CATTTCCCT^Tnan A ^ A S; A ^ A J G ^ GTGAA ^ TCTTTAGAA CTAAATAATTTGGACAAGGCTTAATTTAGG 
TXTCATTTGTTra ^^ AA ^TCCTA^ 



TTTCATTTGTTCAATGGATGATaTTTr Ar- n x x i< - f "* J - l * i 1 rui TCATGGTAAAGGTATAAGCC 

_ 1 ^ATGTTTCAGATTTTTTTTTTTTTAAGAGATCCTTCAAGGAACACAGT' 

TTATCTTGGCTGCTGAGAAAGAGTGC 
rTTCTCTTATCAATTGGACTCTCCCfl 

AGGGGGAAAATAAATCATTAAGCCTTTGA^TAiCcGGCAGAATATA 



ATTTTCATCGGGTGCATTCTCTCTGCTT^^^^ 
ACACCGGCAGACCTTTCCTTCA^^^^ 

agaacagtaatatttSg^^ 



TCCTTTATGCTCATA^CTGCACA^^^ 
TGATACATTGCACTAAA^TGATGG^^ 



FIGURE 110 



dttoppp ^ LYLQAAA.EFDGRWPRQ I VS S I GLCRYGGR I DCCWGWARQS WGQCQP VCQP 

S^2^ CIGPNKCKCHPGYAGKTCNQDLNECGLKPRPCraR C^TYGSYKCYCLNGYMI^ro 
?i2^oS TCS ^ CQYGCD ^ GQIRCQCPSPGLH ^ PDGRT ^VDECATGRASCPRFRQC 

™^ G f Y f CKCHKGFD ^ YI ^ 

DGLTCVYIPKVMIEPSGPIHVPKGNGTILKGDTGNNNWIPDVGSTWWPPKTPYIPPIITNRP 
^^^^^ P ^ P ^ P ^ P ^ P ^ PPPPPP ^ P ^^*^ J ^ T PLPPTTPERPTTGLTTIAPAASTPPGGITVDN 
RVQTDPQKPRGDVFSVLVHSCNFDHGLCGWIREKDNDLHWEPIRDPAGGQYLTVSAAKAPGG 
l^LVLPLGRLMHSGDLCLSFRHKVTGLHSGTLQVFVRKHGAHGAALWGRNGGHGWRQTQI 

Signal sequence: 

amino acids 1-17 



N-glycosylation site. 

amino acids 273-277 

J 
\ 

| Casein kinase II phosphorylation site. 

-I amino acids 166-170, 345-349 

i 

j Tyrosine kinase phosphorylation site. 

amino acids 199-206 



j N-myristoylation site. 

amino acids 109-115, 125-131, 147-153, 191-197, 221-227, 236-242, 
421-427, 433-439, 462-468, 476-482 



Aspartic acid and asparagine hydroxylation site. 



ammo acids 104-116, 186-198, 231-243 



Cell attachment sequence. 

amino acids 382-385 



EGF-like domain cysteine pattern signature. 

amino acids 75-87 



FIGURE 111 



CTTCTTTGAAAAGGATTATCACCTGATCAGGTTCTCTCTGCATTTGCCCCTTTAGATTGTGA 

AATGTGGCTCAAGGTCTTCACAACTTTCCTTTCCTTTGCAACAGGTGCTTGCTCGGGGCTGA 

AGGTGACAGTGCCATCACACACTGTCCATGGCGTCAGAGGTCAGGCCCTCTACCTACCCGTC 

CACTATGGCTTCCACACTCCAGCATCAGACATCCAGATCATATGGCTATTTGAGAGACCCCA 

CACAATGCCCAAATACTTACTGGGCTCTGTGAATAAGTCTGTGGTTCCTGACTTGGAATACC 

AACACAAGTTCACCATGATGCCACCCAATGCATCTCTGCTTATCAACCCACTGCAGTTCCCT 

GATGAAGGCAATTACATCGTGAAGGTCAACATTCAGGGAAATGGAACTCTATCTGCCAGTCA 

GAAGATACAAGTCACGGTTGATGATCCTGTCACAAAGCCAGTGGTGCAGATTCATCCTCCCT 

CTGGGGCTGTGGAGTATGTGGGGAACATGACCCTGACATGCCATGTGGAAGGGGGCACTCGG 

CTAGCTTACCAATGGCTAAAAAATGGGAGACCTGTCCACACCAGCTCCACCTACTCCTTTTC 

TCCCCAAAACAATACCCTTCATATTGCTCCAGTAACCAAGGAAGACATTGGGAATTACAGCT 

GCCTGGTGAGGAACCCTGTCAGTGAAATGGAAAGTGATATCATTATGCCCATCATATATTAT 

GGACCTTATGGACTTCAAGTGAATTCTGATAAAGGGCTAAAAGTAGGGGAAGTGTTTACTGT 

TGACCTTGGAGAGGCCATCCTATTTGATTGTTCTGCTGATTCTCATCCCCCCAACACCTACT 

CCTGGATTAGGAGGACTGACAATACTACATATATCATTAAGCATGGGCCTCGCTTAGAAGTT 

GCATCTGAGAAAGTAGCCCAGAAGACAATGGACTATGTGTGCTGTGCTTACAACAACATAAC 

CGGCAGGCAAGATGAAACTCATTTCACAGTTATCATCACTTCCGTAGGACTGGAGAAGCTTG 

CACAGAAAGGAAAATCATTGTCACCTTTAGCAAGTATAACTGGAATATCACTATTTTTGATT 

ATATCCATGTGTCTTCTCTTCCTATGGAAAAAATATCAACCCTACAAAGTTATAAAACAGAA 

ACTAGAAGGCAGGCCAGAAACAGAATACAGGAAAGCTCAAACATTTTCAGGCCATGAAGATG 

CTCTGGATGACTTCGGAATATATGAATTTGTTGCTTTTCCAGATGTTTCTGGTGTTTCCAGG 

ATTCCAAGCAGGTCTGTTCCAGCCTCTGATTGTGTATCGGGGCAAGATTTGCACAGTACAGT 

GTATGAAGTTATTCAGCACATCCCTGCCCAGCAGCAAGACCATCCAGAGTGAACTTTCATGG 

GCTAAACAGTACATTCGAGTGAAATTCTGAAGAAACATTTTAAGGAAAAACAGTGGAAAAGT 

ATATTAATCTGGAATCAGTGAAGAAACCAGGACCAACACCTCTTACTCATTATTCCTTTACA 

TGCAGAATAGAGGCATTTATGCAAATTGAACTGCAGGTTTTTCAGCATATACACAATGTCTT 

GTGCAACAGAAAAACATGTTGGGGAAATATTCCTCAGTGGAGAGTCGTTCTCATGCTGACGG 

GGAGAACGAAAGTGACAGGGGTTTCCTCATAAGTTTTGTATGAAATATCTCTACAAACCTCA 

ATTAGTTCTACTCTACACTTTCACTATCATCAACACTGAGACTATCCTGTCTCACCTACAAA 

TGTGGAAACTTTACATTGTTCGATTTTTCAGCAGACTTTGTTTTATTAAATTTTTATTAGTG 

TTAAGAATGCTAAATTTATGTTTCAATTTTATTTCCAAATTTCTATCTTGTTATTTGTACAA 

CAAAGTAATAAGGATGGTTGTCACAAAAACAAAACTATGCCTTCTCTTTTTTTTCAATCACC 

AGTAGTATTTTTGAGAAGACTTGTGAACACTTAAGGAAATGACTATTAAAGTCTTATTTTTA 

TTTTTTTC^^GGAAAGATGGATTCyy^ATAAATTATTCTGTTTTTGCTTTTAAAAAAAAAAAAAA 



FIGURE 112 

MWLKVFTTFLSFATGACSGLKVTVPSHTVHGVRGQALYLPYHYGFHTPASDIQIIWLFERPH 
TMPKYLLGS VNKS WPDLE YQHKFTMMPPNAS LL INPLQFPDEGNY I VKVNI QGNGTLSAS Q 

KIQVTVDDPVTKPWQIHPPSGAVEYVGNMTLTCHVEGGTRLAYQWLKNGRPVHTSSTYSFS 

PQNNTLHIAPVTKEDIGNYSCLVRNPVSEMESDIIMPIIYYGPYGLQVNSDKGLKVGEVFTV 

DLGEAILFDCSADSHPPNTYSWIRRTDNTTYIIKHGPRLEVASEKVAQKTMDYVCCAYNNIT 

GRQDETHFTVIITSVGLEKLAQKGKSLSPLASITGISLFLIISMCLLFLWKKYQPYKVIKQK 

LEGRPETEYRKAQTFSGHEDALDDFGIYEFVAFPDVSGVSRIPSRSVPASDCVSGQDLHSTV 
YE VI QHI PAQQQDHPE 

Signal sequence: 

amino acids 1-18 

Transmembrane domain: 

jj| amino acids 341-359 

|H N-glycosylation site. 

ft amino acids 73-77, 92-96, 117-121, 153-157, 189-193, 204-208 
? 276-280, 308-312 



^ Casein kinase II phosphorylation site. 

433-437 



□ amin ° aC±ds "9-133, 198-202, 214-218, 388-392, 426-430, 



Tyrosine kinase phosphorylation site. 

amino acids 272-280 



N-myristoylation site. 

amino acids 15-21, 19-25, 118-124, 163-167, 203-209, 231-237 
239-245 



Prokaryotic membrane lipoprotein lipid attachment si 

amino acids 7-18 



FIGURE 113 



^^^?^^ GGACGCACGG GCGGCGGAGCAACGTTCGCGTCATCACGGACGAGA 

FGGATGATAGAATTTTATGCCCCGTGGTC 
^AGTTTTGCTGAATGGGGAGAAGATCTTG 



TTGAGGTTAA 



lCTGTTATTAGGACTCTGTATGATAT' 



CATAAGACAACGCTCTCTGGGTCCATCA^ 

:a< 

GTTTAAATAGTTCTCTAATTTTTGA^TCGTGCCAAGCAATAAGAT^^ 



CAAGTTTGAAATATGATTTAAGCACAG'] 
lATCGTGCCAAGCAATAAGATTTATGTAT 



aaatgtgtatttcagtgacaatttcgtggtctTt^gagg^ 



G 



^TTTAGGTTATGCAACTAAT^ 



TGGTAATACAGGATATGCTACTGATTTAGi 



TACACA 



TTTCTTTTTGGATGTGAAGGTGAACATTCCTGATT' 



CATTCTTGCTGAACTTCAACTTGAAATTGTTTTTT' 



T 



TTTTACATTTTP mas mm P * . " *" XTTTGTCTGATGTGAAAAAGCCTTGGTA 

TTTACAGTCTGTAATGCTTGATGTTTT.fi 
ACTTCATATTATCCTGTGTTCTTTCCTC 

AATTTCTGTAATGTCCCCTTCTTTCTAG 
mTrGTAATATAGAAGT-T-T-re-TTTAAAG 



^TTTTTGTCCTCATATACAGAAAGTTCTTAATTGAT 
["AAAATAATAACATTTTTATATTT*; 
rGACTGGTAATATTGTGTGGGATT"] 
VTTTTTACTCCTTAAAGAGCTAGAS 
AATTTOTPT a a TPTPnP^ ^AATACAATGAATCAACTGACCATI 



r™ C ^ G T^ GTAATGC TTGATGTTTTAAAATAATAACATTTTTATATT 

re 

'G 

^?f G ^? ATAC ^^^ 



[•TCTAACCACTTCATTAAAGCTGAAAAAAAAAAAAAAAAAA 



FIGURE 114 

MAP SGSLAVPLAVLVLLLWGAPWTHGRRSNVRVI TDENWRELLEGDWM I E F YAPWC PACQNL 
QPEWESFAEWGEDLEVNIAKVDVTEQPGLSGRFIITALPTIYHCKDGEFRRYQGPRTKKDFI 
NFISDKEWKSIEPVSSWFGPGSVLMSSMSALFQLSMWIRTCHNYFIEDLGLPVWGSYTVFAL 

ATLFSGLLLGLCMIFVADCLCPSKRRRPQPYPYPSKKLLSESAQPLKKVEEEQEADEEDVSE 
EEAESKEGTNKD FPQNAI RQRS LGPS LATDKS 

Signal sequence: 

amino acids 1-26 

Transmembrane domain : 

amino acids 182-201 

Casein kinase II phosphorylation site. 

amino acids 68-72, 119-123, 128-132, 247-251, 257-261 

Tyrosine kinase phosphorylation site. 

amino acids 107-115 

N-myristoylation site. 

amino acids 20-26, 192-198 



Amidation site. 

amino acids 25-29 



FIGURE 1 1 5 



CMGGCCCCACAGCTGCTCATTG^^ 

TCGTCAGGTACTACGA^STCA^^^nr^n^VTGA^^^^^Rn^^^^^^^^^^^^^^ ^^^^^A^A 
EET AAA ^^^ ( ^^GAGCCACCGTTCGTGAT^CCAA^^^^^^^^ A ^^^^ GGAGA ^' < " < ^^^^^^ 



^tttccaaaagctcctg^^ 

GTCGGATGCAGCATATCACAGGGT^^^^^^^^i^^^ ^^^^^^ ( ^^^-GAGTAAATC 
TATGGAGTGGGAGGA«Gra^^^?~^ CTCTGCA ^TTGTTACAGGTTGSM? 



TTCTGGTACAACCTC - 
TGTGCTTGTGGGCTGCAAi 



TGAGACCTTGTGGATCAA 1 



^ CTACA TGAGTGATGTAGAAGCTG 

ttgcggagcggggaaggtg^aS^ 



GTGGGTCTCCAATAAGTGG' 



[•GCTGCCTGCCC 



CAGAAGTTGACTGACAT 



TTCCATGAACGAGGACAGGAGTTCT 
CCTTTTCTGTCCTTCCCCTTCCTGGTC 



f^ACTGAAGTCCCAGCCCTTC^ 



amino acids 1-17 
N-glycosylation site. 

amino acids ll 5 -i 19/ 26i _ 26Q 

Giyco Sani i noglycan attachffient 

ammo acids 490-494 
CAMP- c GMP - dependent 

amino acids 477-481 P h °ephory la tion site. 

Casein kinase „ phosphoryla 

amano acids 43-47 72 7fi , 

— 50, 365-369, 385-389', ^S- 169> 
cosine kinase p h os phornatl 5 0 7 n 4 I L 530 - 534 
amano acids 7i- 80 , 4 89- 4 9 6 
N-myristoyl a tion site, 
amino acids 14 - 20 , 131 - 137 , ± 

ryotxc aem b rane lipop rotein 1± 
amxno acids 8-19 P attachment site. 

Leucine zipp er pattern. 

amino acids 213 - a^ 



HG!2fiEli7 



TGGAAC3ACAQACCA' 




VTAGGG 



rGCTGGGCTGGGACT, 



CCCGTTGGGCTC 



fGGCTGAAGCTGC 



CTATGTCACTGAGGi 



CGGGCCCTGGC 



'TCGCA 



^GCAGCGGAGTTAi 



CGAGAAGGTGGCC 



GGCAGGCCTTCTTTi 



CGGGGGCTGG 



GCACCCTGTGGj 



'TGTCGCATGAAT^ 



fACACTCTCT 



ACATGTCTTCT< 



l GCC 



■GGCAAGATGGTGGAi 



CAGATAGAGAATO 



^GGCCCTAACCTCA' 



GTTGCTGTATTTT' 



TTACCTTTCCTT' 



CTATGGCTCTCT' 



TTG 



TGTCTGCCTCAGO 



'TTAAATATGAAAATGTTATTAA 




amino acids i- l5 
Transmembrane domain: 
amino acids 489-507 
N-gly cosy i ation site 

a ; ino acids »i. 125f 342 . 346 

CAMP- « cGMP . dependent HI 

I"" 0 aCldS 4 64 - 4 V klnaSe ^ory latioa ^ 

casexn kinase it 

-*» ;r oryiatiOT 

4 o, 413 / 473 :;;;:' »;».. 33,-33,. 1M _ JM 

Cosine kinase '^"733, 748-752 ' 

nase P h °sphorylatior, . 
a *ino acids 7 36 - 743 ^ Slte ' 

N-» y ris toy i ation site 

amino acids i 9 _ 25 23 

55 8-56 4 , 651 . 657 ' 13 6-142, 397- 403/ 441-447 ^ 



^aryotic-meinbrane-ri^ — 

amino acids 14 _ 25 P Pr ° tein lipid attachment site . 

Pal T _ . - 



amino acids i 4 _ 25 
CeU atta ^ent sequence 
amino ac i<*s 247-250 



CGGAGTGGTGCGCCAAC 
GTTCTAGACGCC 



HGUBEJ19 

^oc ATTTTCTGTGCTT — ™^ 

TCATGGAAATAGAA 
CAAAGAAGATATC 

'ATACTGTATTATCCTTGTAAAACC 



TGCACCACC^TGAGCATCATC^^ 



[•GTGCTTTGATCA 

^CCTACAAGCTCCTAA 

v-ATGGAGCTCi 
^AAAGATGTGAGTCTTTGGGCTGCAG' 

^TGAAAATGTTAAft 



GAGGATGAGCGCA 



TGGAGC Ta GTAAGAGC T TTCGA GT ;™^ ATATCTTGA ^ TT ^ 



AGTTCTTCAGTTCTGAAAATGTTi^z^^™^™— ^^"^^^^ ^ 

TATGGACACAAATGACATG 



GTTCTTCCTTGi 
AAAAGGATCCA 
GTGGGTATGGAA. 
CAATATCCCAGAAAAi 



CACGCCCCACTACGTTTf^r'^7vmV!^^^^^^^^^^^ < "AATACAACTG 



TCACAGCCTTTCT, 



CGTTTGCTATCATTGAAAA 



'ATCTAGGCCACAi 



GCTAAAGTAT 



TTTTTGTTAA 



.OOAGGAA^^^^^^ 



AGCTAGCAGTTTi 
AAAGATGTATTT 



GTGTCCTGAACAGGGAGGGATGATTTGGAAGATAT' 



CTATAAAATCTGGAGACCTTGAATAT 

TAACAGCCTTCT 



'GCCTGAAATA' 



TGCTGGAGTATTTi 



CTGAAGATAAAC 



ff! ATCAGATGCATC 



fTGTTCAGATATGG 



GCAGAAAATGCAGAAGATGCTGATi 
CTATTAAAGAGGCAATGACTTA 



,GTGATgatgt atggggtataccg7p1 CTTTTAATGGAC ^actccaa 

CATGCATTGGTTTTCTTACCTCCAAATGGTT^ 
^TA T GA TCTTTGTATAGGAC ™ 

TAACCACACATTAAAG 
CACATATTTTTGCTGATTGGTT 



GGA 
TCACCC 



CAAATGGTTCTGAC 
GTGTTGTCAT17 

TCAGTAGTACA^TTTAAA^GAG^GT^^^^^^^^^^^^'^ 

^aaagaagtg™*^ L GTGGT ™^taaaaca 

TGTGATTAAAGTAAAACTT^^^^^Q^^^^^^^^^' G *^ TC 'rCTAGTTGTGAATT 



AAGCCTCCCCAA^ 



ATTAAAGTGAA Ai 



GTTCCAATGGAT 1 



GT.TGAAAAAT- 



e 

^VYRLRA FGHlpNDALvpL 

Si ffnal sequ encei 

amino acids i- 33 

^9riyco Sylation site 

amin ° "1-125. *3 42 . 346 



| CAMP - and c GMP . dep 

i — acids 3 19 _ 323 , z::r» ki -° — rylation site 

Iff 

F CaSSin kinaSe " phosp horylat . 

n amin ° acids 64 -i 32 ^ ° rylatlon «ite. 

N 3 "-^3, 409 . 413 'J*"- 154 ' ^2-326, 331 . 335 

H ' 473 ~ 477 ' ^-733, 748 . 752 35 ' 368 ~ 372 ' 385-38S, 

fi f rOSiDe pho Sphorylatio 

am ^o acids 736 - 743 rylatlon «ite. 

^»yr istoylation 

amin ° aci ** 19-25, 23 *_ 29 , 

!i58 ^ — — — „, iC . 

"id. M - 35 llPOPr ° tSi " at tactaent slte _ 



FIGURE 121 

CCCACGCGTCCGATCTTACCAACAAAACACTCCTGAGGAGAAAGAAAGAGAGGGAGGGAGAG 

AAAAAGAGAGAGAGAGAAAC AAAAAAC C AAAGAGAGAGAAAAAATGAATTCATCTAAATCAT 

CTGAAACACAATGCACAGAGAGAGGATGCTTCTCTTCCCAAATGTTCTTATGGACTGTTGCT 

GGGATCCCCATCCTATTTCTCAGTGCCTGTTTCATCACCAGATGTGTTGTGACATTTCGCAT 

CTTTCAAACCTGTGATGAGAAAAAGTTTCAGCTACCTGAGAATTTCACAGAGCTCTCCTGCT 

ACAATTATGGATCAGGTTCAGTCAAGAATTGTTGTCCATTGAACTGGGAATATTTTCAATCC 

AGCTGCTACTTCTTTTCTACTGACACCATTTCCTGGGCGTTAAGTTTAAAGAACTGCTCAGC 

CATGGGGGCTCACCTGGTGGTTATCAACTCACAGGAGGAGCAGGAATTCCTTTCCTACAAGA 

AACCTAAAATGAGAGAGTTTTTTATTGGACTGTCAGACCAGGTTGTCGAGGGTCAGTGGCAA 

TGGGTGGACGGCACACCTTTGACAAAGTCTCTGAGCTTCTGGGATGTAGGGGAGCCCAACAA 

CATAGCTACCCTGGAGGACTGTGCCACCATGAGAGACTCTTCAAACCCAAGGCAAAATTGGA 

ATGATGTAACCTGTTTCCTCAATTATTTTCGGATTTGTGAAATGGTAGGAATAAATCCTTTG 

AACAAAGGAAAATCTCTTTAAGAACAGAAGGCACAACTCAAATGTGTAAAGAAGGAAGAGCA 

AGAACATGGCCACACCCACCGCCCCACACGAGAAATTTGTGCGCTGAACTTCAAAGGACTTC 

ATAAGTATTTGTTACTCTGATACAAATAAAAATAAGTAGTTTTAAATGTTAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA^^ 

AAAAA 



FIGURE 12? 



MNSSKSSETQCTERGCFSSQMPLWTVAGIPILFLSACFi: 

I 

FWDVGE PNNI ATLEDCATMRDS S 



FTELSCYNYGSGSVKNCCPLNWEYFQSSCYFFSTDTISWALSLKNi 



[ TRCWTFRI FQTCDEKKFQLPEN 

PPT ov^n^ -ICSAMGAHLWINSQEEQ 
EFLSYKKPKMREFFIGLSDQWEGQWQWVDGTPLTKSLS] 
NPRQNWNDVTCFLNYFR I CEMVGINPLNKGKS L 



Signal sequence: 

amino acids 1-42 

N-glycosylation site. 

amino acids 2-6, 62-66, 107-111 

Casein kinase II phosphorylation site. 

amino acids 51-55, 120-124, 163-167, 175-179, 181-185 

N-myristoylation site. 

amino acids 15-21, 74-80, 155-161 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 27-38 



• 



FIGURE 123 



IGCTGAGGCGGCCACCGCGAC 



G^CTACAAGCCGCGCCGCGCTGCCGCTGGCCCCTCAGCAACCCTCGACATGGC^x^v: 
t™^ TGCGCTCGGCTGCC ^ C ^^^ 

TTCAGGGAGACTTGGCGGGTCGTGCAGAAATACTGGGGAAGA^^ 
^™ CCCTTTATCGCTGTGAGGTCGTTOT 

C ^ GC ^ GTGAAGC ^ GTGACCCCTGTOTGT AGAGTGCCGAAGGC^^^ 



A ?r^ C ^^ ATCGCTGTGAGGTCGTTGCTCGAAA ^ 

C J G ^ G ^ GTGAAGC ^ GTGACC CCTGTOTGTAGAGTGCCGAAGGCTGTAC^^ 

actgcc^ggac^gtgagggccacccccggcctcactacagctggtatcgcaatgatgSa^ 

CCftGAGOCAATCXX^TTTCGCAATO 

A ^^ GTCTATGACCTGAACATOGGCGGAATTATTGGG ^ 

AGC ^ G ^ GAAACCAGATGGAGTTAACTA ^ T CCGCACTGACGAG(^GGGCGACTTCAG^^ 



TGATCTGAGACCCGCGGTGTGGCTGAGAGC^ 
GG^GCGAGAGCTGATGCACTCGGACA^GCTAGACACTCATTCAGAAGCTTTTCCT 

G ^ GCGAAACTGGGTGCGTTCACTG AGTTGGGTTCCTAATCTGTTTCTGGCCT^ 

^™ TT ^ GAGTTTGCTCACGTAAACGCGGG TGCTGGGCCCTGT^ 

^GCAGCCACGACAGCACCATGTGAGATGGCGAGGTGGCTGGACAGCACCAGCAGCG^ 

GAAAAGGCTTCTTAC^CAGCAGCCTTACTTCATCGGCCCACAGAC^CCACC^ 

^^ GTGTTGCAGTGTCCATTGTGGAGAAGG TTTTTGGATCA^ 



A °^oS TCTTAGGCTAAGTCTGAAATG ^^ 
^n C I AAATTTTTGCT ^ GGATGTATTTTGATTATTGA ^ 

CATACAATGTTAAATAACCTATTTTTTTAAAAAAGTTCAACTTAAGGTAGAAGTTCCAA^ 
TGGAAAATATCAATAATTAAGAGTATTTTACCCAAGGAATCCTCTCATGGAAGTTTAC 

TAAAAATTCCAGTTAAGCAATGTTGAAATCAGTT^^ 

rn^I CCTGAGATGACTAGGACAGTCTGTACCCAGAGGC ^ 
C ^ G ^^ CCTGGGGTTGCGC ^ GGCGCCCCCGCTCTAGCTGAG TGTTGC 

G ^ CCTTGGGCCCTGGG AGTGGCTGTGTCCCAGTGAGCTTTACTCACGTGGCCCTT^ 

AAG ^™^ AAGGCCAAAGGCAATTGCGAAATCAAGTC 
rt^^^^ GCGACAGAGAAA 

GGAGTGGCGGCC^GTCCAGCCTTTTAAAGAACGTCAGGTGGAGCAGCCAGGTGAAAGGCCTG^G^ 
TGAAACGCCTC^TCAAAAGCAGTTTTC^^ 

GCCGTGCTGGACTCAGGACTGAAGTGCTGTAAAGCAAGGAGCTGCTGAGAAGG^^ 

gaatg^ctctc^ctactcaccttgtctttc^gcttccagtgtcttgggttttSaSct 

AATTGCATA<^TGAGACTGTGTTGACTTTTTTTAGTTATGTGAAACACTTTGCCGCAGGCCGCC^ 
GGAAATGCTCCAGCAGTGGCTCAGTGCTCCCTGGTGTCTCCTGCATGGCATCCT^ 

TCTTGGTTGTCATAGTGATACMGTAGCCTTATTGCCCCCTCTTCTTATACCCTAA^CcScT^^ 

TSGf^CCAGGTCTGAAAAAGTAGAGAGAAGTGAAAGTAGAGTCT 

CGGAAAAGGAATACTCGT GTATTTTAAGATATGAATGTOAGTG^^ 

c?S???SSS t t SSaa^ 



FIGURE 124 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss .DNA77624 
xsubunit 1 of 1, 310 aa, 1 stop » 

><MW: 35020, pi : 7.90, NX(S/T): 3 

MALRRPPRLRLCARLPDFFLLLLFRGCLIGAVNLKSSNRTPWQEFESVEI/SCIITDSQTSD 
PRIEWKKIQDEQTTYVFFDNKIQGDLAGRAEILGKTSLKIWNVTRRDSALYRCEWARNDRK 
EIDEIVIELTVQVKPVTPVCRVPKAVPVGKMATLHCQESEGHPRPHYSWYRNDVPLPTDSRA 
NPRFRNSSFHLNSETGTLVFTAVHKDDSGQYYCIASNDAGSARCEEQEMEVYDLNIGGIIGG 
VLWIAVLALITLGICCAYRRGYFINNKQDGESYKNPGKPDGVNYIRTDEEGDFRHKSSFVI 

Important features of the protein: 
Signal peptide: 

|~j amino acids 1-3 0 

Q Transmembrane domain: 

|* amino acids 243-263 

n 

w N-glycosylation sites. 

3 amino acids 104-107, 192-195 

J CAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 107-110 

Casein kinase II phosphorylation site. 

amino acids 106-109, 296-299 

Tyrosine kinase phosphorylation site. 

amino acids 69-77 

N-myristoylation sites. 

amino acids 26-31, 215-220, 226-231, 243-248, 244-249, 262-267 



